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1 ΔNp63α suppresses cells invasion by downregulating RAC1 through miR-320a/PKCγ 
signaling 
 Amjad Aljagthmi, Natasha Hill, Suraj  Sakaram, Madhavi  Kadakia 
Biochemistry & Molecular Biology 
ΔNp63α is overexpressed in a number of cancers and known to play a role in proliferation, 
differentiation, migration and invasion. ΔNp63α has been shown to regulate several microRNAs that 
play a role in both development and cancer. We identified a novel miRNA, miR-320a which is 
positively regulated by p63. Previous studies have shown that miR-320a is downregulated in 
colorectal cancer and targets RAC1, leading to a decrease in non-canonical WNT signaling and EMT 
and thereby a corresponding decrease in tumor metastasis and invasion. In this study we examined 
whether ΔNp63α decreases cell invasion through the down-regulation of PKCγ levels and 
subsequently RAC1 phosphorylation via miR-320a. We showed that knockdown of ΔNp63α in 
HaCaT and A431 cell lines led to a decrease in miR-320a levels and a corresponding increase in the 
PKCγ levels. We also showed that knockdown of ΔNp63α induced RAC1 phosphorylation at Ser71, 
while overexpression of ΔNp63α in SW480 and Caco2 cells led to a decrease in the S71 
phosphorylation of RAC1. Finally, we showed that the increase in PKCγ levels and RAC1 
phosphorylation and cell invasion observed upon knockdown of ΔNp63α is reversible by 
overexpressing miR-320a. Taken together, our data suggest that ΔNp63α-mediated increase in miR-
320a levels has potential implications for cancer migration and metastasis. 
 
2 ∆Np63α Positively Regulates ERK3 Expression in Squamous Skin Cancer 
 Eid Alshammari, Madhavi Kadakia, Weiwen Long 
Biochemistry & Molecular Biology 
Squamous Cell Carcinoma (SCC) is a cancer originated from abnormal squamous cells.  It includes 
many types of cancer in different organs, such as squamous cell skin carcinoma (SCSC) and 
squamous cell lung carcinoma (SCLC). p63, a member of p53 gene family, is known to be important 
for epithelial tissue growth and development. ∆Np63α, a main isoform of p63, is highly expressed in 
both SCSC and SCLC and plays important roles in SCC development. Extracellular signal regulated 
kinase 3 (ERK3) is an atypical member of MAPK family. It possesses a single phosphorylation site 
(serine 189) in its activation loop, which makes it different from the conventional MAPKs. Similar to 
∆Np63α, the expression level of ERK3 is upregulated in both SCSC and SCLC. While ERK3 was 
shown to promote invasiveness of squamous cell lung cancer, little is known about ERK3’s role in 
squamous cell skin cancer. In addition, how ERK3 expression is upregulated in SCCs remains largely 
unknown. Given that the expression levels of both ∆Np63α and ERK3 are upregulated in SCCs, we 
tested whether ∆Np63α, as a transcriptional factor, regulates ERK3 expression in SCCs. Indeed, 
silencing ∆Np63α reduced ERK3 expression level in HaCaT keratinocytes and A431 squamous cell 
skin carcinoma cells. In addition, silencing either ∆Np63α or ERK3 greatly enhanced A431 cell 
migration. These results raise an intriguing hypothesis ERK3 is transcriptionally regulated by ∆Np63α 
and mediates ∆Np63α’s roles in squamous cell skin carcinoma. To test this hypothesis, we aim to first, 
determine whether ∆Np63α and ERK3 are co-overexpressed in squamous cell skin carcinomas by 
examining their expression levels using immunohistochemistry. We have optimized the experimental 
conditions, and the preliminary results show that both ∆Np63α and ERK3 are expressed in tissue 
microarrays of normal human skin and squamous cell skin carcinoma. Second, we will determine 
whether ∆Np63α regulates ERK3 gene transcription. Third, we will determine whether ERK3 acts as 






3 Lipin-1 regulates Bnip3–mediated mitophagy in glycolytic muscle 
 Abdullah A. Alshudukhi, Jing  Zhu, Dengtong Huang, Abdulrahman Jama, Karyn A. Esser, 
Hongmei  Ren 
Biochemistry & Molecular Biology 
Autophagy of mitochondria (mitophagy) is essential for maintaining muscle mass and healthy 
skeletal muscle. Patients with heritable phosphatidic acid phosphatase lipin-1–null mutations present 
with severe rhabdomyolysis and muscle atrophy in glycolytic muscle fibers, which are accompanied 
with mitochondrial aggregates and reduced mitochondrial cytochrome c oxidase activity. However, 
the underlying mechanisms leading to muscle atrophy as a result of lipin-1 deficiency are still not 
clear. In this study, we found that lipin-1 deficiency in mice is associated with a marked accumulation 
of abnormal mitochondria and autophagic vacuoles in glycolytic muscle fibers. Our studies using 
lipin-1–deficient myoblasts suggest that lipin-1 participates in B-cell leukemia (BCL)-2 adenovirus 
E1B 19 kDa protein–interacting protein 3 (Bnip3)–regulated mitophagy by interacting with 
microtubule associated protein 1A/1B-light chain (LC)3,which is an important step in the recruitment 
of mitochondria to nascent autophagosomes. The requirement of lipin-1 for Bnip3–mediated 
mitophagy was further verified in vivo in lipin-1–deficient green fluorescent protein-LC3 transgenic 
mice (lipin-12/2-GFP-LC3). Finally, we showed that lipin-1 deficiency in mice resulted in defective 
mitochondrial adaptation to starvation-induced metabolic stress and impaired contractile muscle 
force in glycolytic muscle fibers. In summary, our study suggests that deregulated mitophagy arising 
fromlipin-1deficiency is associated with impaired muscle function and may contribute to muscle 
rhabdomyolysis in humans. 
 
4 An Anesthesia-less Approach to Lung Cancer Treatment Procedures 
 Megan Ater, Robert Short 
Interventional Radiology 
Background: In patients with lung cancer, there are 3 common approaches for treatment: surgical 
resection, radiation and/or chemotherapy, and interventional radiology ablation. Surgical resection is 
the first line treatment option, however, disease extent and medical comorbidities can deem many 
patients as poor surgical candidates, leaving them with the decision to initiate medical management 
with multiple sessions of radiation and/or chemotherapy, or forego an ablation procedure. 
Interventional radiology can perform different types of ablations: radiofrequency, cryotherapy, laser, 
and microwave, all of which use thermal energy to locally destroy targeted tissue. Here the 
tolerability of conscious sedation for the treatment of lung cancer with microwave ablation will be 
analyzed.  
  
Methods: Patients typically have percutaneous lung biopsies performed preceding a microwave 
ablation study for malignancy confirmation and typing. The biopsies and ablations were both 
completed in the interventional radiology department at the Dayton VA Medical Center, using the 
same type of sedatives and following the same nursing procedures. Patients who had their biopsies 
completed a separate day from their ablation were used as their own controls for pain assessment, 
by comparing the immediate postoperative pain scale of the procedures, on a 1-10-point system.  21 
patients were assessed on pain level difference between the immediate postoperative biopsy pain 
scale and ablation pain scale.  
 
Results: This study included 21 patients, of note only 1 female, ages ranging 58-92 years old, with 
an average age of 68.8 years. The average procedure time was 40.7 minutes with a range of 20-78 
minutes, and the average sedation was 122.12 micrograms of Fentanyl and 2.34 milligrams of 
Versed. The average pain level report for biopsies was 0.81 and the average ablation pain level 
reported was 2.2. The average relative difference between the patient’s own biopsy vs ablation was 




Conclusion: The statistical analysis of these 21 patients resulted in no significant difference in the 
pain level differences between biopsies and ablation procedures, thus supporting the use of 
conscious sedation for pain control.  On occasion, general anesthesia is chosen for patients to to 
minimize pain and anxiety through procedure and the amount of postoperative pain expected. 
However, this data interpretation supports that conscious sedation generally can control pain from 
thermal microwave ablation effects during procedures and eliminate the costs and risks associated 
with general anesthesia.  
 
5 Assessment of Generative Note-Taking Methodologies and Academic Outcomes in a Self-
Directed Learning-based Medical Biochemistry Course 
 Patrick Barney, Dean Parmelee, Amber Todd, Jeannette Manger 
Office of Medical Education 
As a response to the changing demands on practicing physicians, American medical schools are 
adopting “flipped-classroom” (FC)-based curricula during their preclinical years. These curricula 
eliminate lecture and demand that students optimize their expanded opportunity for self-directed 
learning (SDL). Note-taking is the dominant self-reported learning modality used by preclinical 
medical students in FC-based curricula, but little has been done to evaluate the relative efficacies of 
student note-taking methodologies in this context. To investigate this issue, we applied Wittrock’s 
generative theory of learning, an idea that emphasizes the student as an active constructor of 
information rather than a passive observer, to evaluate the relative efficacies of BSOM Class of 2022 
self-reported note-taking methodologies. This class is currently engaged in a FC-based curriculum 
and, using a novel note-taking evaluation survey, we determined the generative character of each 
student’s note-taking methodology at four time points during their medical biochemistry course and 
correlated these results with academic outcome data. Preliminary data supports the efficacy of this 
survey as a tool for evaluating the generative character of student note-taking methodologies and as 
a means of tracking changes in student note-taking habits throughout a preclinical medical school 
course. Early analysis of academic outcome data indicates the presence of correlations between 
note-taking generative character and academic performance, supporting further investigation into 
this field, all towards the development of a note-taking-based academic intervention for medical 
students.  
 
6 Analysis of Surgical Student Reflective Writing Reveals Emotional Intelligence and Guides 
Curriculum Development (*Digital Poster) 
 Natalie Best, Parvaneh K Nouri, Lauren A Duckworth, Kimberly Senko, Paloma Reta-Impey, Priti 
Parikh, Mary C McCarthy, Joon K Shim, Garietta Falls 
Surgery 
Objective: Reflective writing has been proposed as means of cultivating professional identity and 
strengthening emotional intelligence among clinicians. Incorporating it into third year general surgery 
clerkships could also improve the experience of students, regardless of their chosen specialty. After 
a thorough literature review, no prior studies have evaluated the content of writings done as a 
portion of surgical curriculum. This pilot study evaluates reflective writing to assess student 
experiences and the efficacy of current curriculum. 
 
Methods: An independent panel of researchers performed qualitative analysis using the constant 
comparative method to evaluate 98 essays submitted by third year medical students at Wright State 
University over the 2016-2017 academic year. Essays were analyzed for themes and types of 
interactions. Data was collected on whether students chose to write about positive or negative 
experiences and whether these experiences left a positive or negative impact on the student. Finally, 
essays were evaluated for evidence of emotional intelligence, empathy, or reaction formation. The 
panel of researchers evaluated essays independently, agreed upon clear definitions of terms, and 




Results: A total of twenty themes were discovered and tracked. Compassion (48%), identify 
formation (46%), and a sense of responsibility (39%) were the most common themes. Despite the 
project taking place as part of the surgical clerkship, the vast majority of students (78%) wrote about 
non-surgical experiences. In addition, 49% of students elected to write about a negative experience; 
however, only 12% showed evidence that their experience left a negative impact on them. Within the 
writing, researchers noted evidence of emotional intelligence in 44%, empathy in 21%, and reaction 
formation in only 15%. 
 
Conclusion: By using qualitative analysis of student’s reflective writing, a standardized curriculum is 
being developed to meet the specific needs of third year surgery clerkship students. This project is 
also catalyzing further research into the long term impact of reflective writing on preserving 
compassion as well as developing empathy and emotional intelligence among physicians at their 
earliest stages of clinical training. 
 
7 Effect of AhR on IgG production in SKW 6.4 Cell line 
 Mili Bhakta, Clayton  Buckner, Caulini Burra, Courtney Sulentic 
Microbiology & Immunology 
The aryl hydrocarbon receptor (AhR) is a transcription factor that is activated by binding a wide variety 
of ligands including xenobiotics such as 2,3,7,8 Tertrachlorodibenzo-p-dioxin (TCDD). In animal 
models, TCDD potently inhibits antibody expression in an AhR-dependent manner. However, the 
effect of TCDD or the role of the AhR on human antibody expression is unknown. Our previous results 
using a human B-cell line originating from a Burkitt’s lymphoma, demonstrated an inhibitory effect of 
TCDD on IgG expression but a surprising and marked loss of IgG when the AhR was knocked out by 
siRNA or CRISPR/Cas9 gene editing. To determine if the AhR is a critical mediator of IgG expression, 
the current study is focused on characterizing IgG expression in another human B-cell line (SKW 6.4) 
originating from a different, non-related Burkitt’s lymphoma. The SKW 6.4 cells normally do not 
express the AhR, but a variant of this cell line was created to express the AhR. Using the AhR-deficient 
and AhR-expressing SKW 6.4 cells, IgG expression induced by CD40 ligand and IL-4 stimulation will 
be characterized via quantitative PCR and enzyme-linked immunosorbent assay. If the AhR is 
essential for IgG expression, we expect that wild type (AhR-deficient) SKW 6.4 cells will not express 
IgG expression; while IgG expression will be induced when the AhR is expressed. A Physiological role 
of the AhR in IgG expression, in the absence of exogenous ligand, would be novel and have profound 
implications regarding the understanding of normal human antibody regulation. 
 
8 Atypical Breast Lesion Upgrade Rate to Carcinoma at a Community Center 
 Jennifer Lynde, Savannah Jones, Marc Thoma, Natalie Bauer, Jeff Bierly, Rebecca Tuttle 
Surgical Oncology 
Background: Current recommended management of atypical breast lesions (ABL) includes surgical 
excision and pathologic review for possible associated malignancy. However, a large majority of 
these lesions are not found to have associated malignancy on post-operative pathology. Several 
retrospective chart reviews from large academic centers have shown that close observation with 
repeat imaging may be appropriate and spare the patient a surgical procedure.  Here we examine 
the upgrade rates at a community center. 
   
Methods: Retrospective chart review of female patients undergoing surgery for ABLs at a single 
center identified by surgery CPT codes for excisional breast biopsy, lumpectomy, or mastectomy 
from January 2012 through June 2017. Exclusion criteria were: previous ipsilateral cancer, surgeries 
involving lymph nodes, or male patients. Atypical lesions included were atypical ductal hyperplasia 
(ADH), atypical lobular hyperplasia (ALH), intraductal papilloma (IP), sclerosing adenosis, (SA), 
radial scar, lobular carcinoma in-situ (LCIS), and flat epithelial atypia (FEA). Preoperative and 




Results: 1,942 patients were identified by CPT code. All patients were female. 207 patients had an 
ABL identified on pre-operative core needle biopsy (CNB) and underwent subsequent surgery. 
Median age was 56 years (18-85 years) and median BMI was 30 (range 17-70). 61% of patients had 
no family history of breast or ovarian cancer (n=126), 23% had family history of breast cancer 
(n=48), 2% had family history of ovarian cancer (n=5), and 14% had unknown family histories 
(n=28). 55% of ABLs were identified on screening mammogram. 130 patients (63%) underwent CNB 
by ultrasound-guidance and 37% by stereotactic mammography (n=77). 71% of specimens 
contained only one ABL (n=147) and 29% contained more than one ABL (n=60). The total ABL 
upgrade rate to carcinoma was 9.7% (n=20). The majority of upgrade pathology was DCIS (65%, 
n=13) and there were 7 patients upgrade to invasive carcinoma (35%, n=7). Most upgraded lesions 
contained multiple ABL 40% (n=8). Other upgraded lesions contained single lesions: atypical ductal 
hyperplasia (35%, n=7), 15% sclerosing adenosis (n=3), 15% intraductal papilloma (n=3), and LCIS 
5% (n=1). 401 patients were excluded due to lack of pre-operative biopsy. This was due to three 
reasons: 43% surgeon recommendation to undergo excisional biopsy (n=174), 42% patient 
preference to undergo excisional biopsy, and 15% radiologist recommendation due to lesion 
characteristics. Identification of malignancy in non-biopsied patients was 11% (n=46). 
 
Conclusions: While this community center data is concordant with larger academic centers, the 
upgrade rate to malignancy remains close to 10%. Determining which lesions would be more likely to 
harbor malignancy could spare up to 90% of women a surgical procedure. Further characterization 
of ABLs to risk-stratify them may allow identification of subgroups more appropriate for imaging 
surveillance. Additional studies examining lesion or patient-specific characteristics more associated 
with malignancy are warranted.   
 
9 Radiation Exposure in the Treatment of Pediatric Supracondylar Humerus Fractures 
 Michael Albert, Alex Schmucker, Roy Chen  
Department of Orthopaedic and Plastic Surgery 
Introduction: Supracondylar humerus fractures are the most common pediatric elbow fracture and 
is often treated by closed reduction and percutaneous pinning (CRIF). Radiation exposure follows a 
cumulative linear no-threshold model, thus methods to reduced exposure are of clinical interest. 
 
Methods: Charts of patients < 12 years old (n=199) with supracondylar fractures were 
retrospectively analyzed for multiple variables including position of C-arm, fluoroscopy time, pre- and 
post- operative neurovascular status, and number of pins to determine correlations between surgical 
variables and fluoroscopy time and radiation dose. Associations between independent variables and 
exposure outcomes were determined with Mann-Whitney tests or Kruskal-Wallis ANOVA. Variables 
that were significant in univariate analyses were then entered into multiple linear regression models 
to control for confounding. 
 
Results: After controlling for surgical technique and fracture pattern, an increase in 1 pin (from 2 to 
3, or 3 to 4) results in a 10.443 (95% CI 3.236-17.650) second increase in fluoroscopy time 
(P=0.005). Similarly, an increase in 1 pin results in a .205 (95% CI 0.003-0.408) mGy increase in 
radiation dose (P=0.047). In addition, after controlling for total number of pins and surgical 
technique, a Type 3 fracture pattern is associated with an 8.303 second increase in fluoroscopy time 
compared to a Type 2 fracture (P=0.022). In the same way, a Type 3 fracture is associated with 
a .249 mGy higher radiation dose compared to a Type 2 fracture (P=0.020). Notably, however, 
position of the C-arm (biplane versus uniplanar) did not show a statistically significant difference in 
fluoroscopy time (P=0.345) or radiation dose (P=0.290). Other notable independent variables that 
did not show a statistically significant increase in fluoroscopy time or radiation dose were comorbid 
ipsilateral fractures, surgical technique (open vs. closed), preoperative neurovascular compromise, 
or resident participation. Multiple regression analysis found that 52.6% of variation in fluoroscopy 
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time and only 43.6% of the variation in radiation dose was due to independent variables measured in 
the model. 
 
Discussion: We hypothesized that surgical technique would be a major statistically significant factor 
in reducing radiation exposure among the six fellowship trained pediatric orthopaedic surgeons 
involved in this study. However, the only statistically significant factors were number of pins placed 
and severity of the fracture. Resident participation and comorbid fractures did increase fluoroscopy 
time and radiation dose, but it was not statistically significant.  
 
Conclusion: Understanding techniques to reduce cumulative radiation exposure in the treatment of 
pediatric fracture care patients is important for patient and surgeon safety alike. With statistically 
significant differences between physicians as well as the moderate fit of the multiple regressions, 
further research should be conducted to determine other factors that contribute to the differences in 
radiation dose and fluoroscopy time. 
 
10 Discovery of Small Molecules Blocking Oncogenic K-Ras Activity 
 Sarah Kovar, Daniel Ketcha, Kwang-jin Cho  
Biochemistry & Molecular Biology 
Ras proteins were the first human oncogenes discovered. Although Ras has been found to be the 
most frequently mutated oncogene, there are currently no anti-Ras-specific drugs available in the 
clinic. Ras is responsible for initiating cellular pathways that include proliferation, survival, and 
apoptosis. There are three ubiquitously expressed Ras isoforms in mammalian cells: H-, N-, and K-
Ras. Interaction with the plasma membrane is required for Ras biological activity. When Ras 
interaction with the plasma membrane is blocked, Ras activity is inhibited. 
Chalcone derived compounds (from Dr. Ketcha, WSU Chemistry Department) were tested and 
shown to dissociate K-Ras, but not H-Ras from the plasma membrane. The molecular mechanism 
was found to be through phosphorylation of K-Ras Ser181. Furthermore, these compounds block 
signal output of K-Ras, but not H-Ras, and inhibit growth of K-Ras-driven non-small cell lung cancer 
cells. Further characterization of these compounds could lead to the development of anti-K-Ras 
drugs. 
 
11 The Evolution of Global Health Initiative at Wright State University Boonshoft School of 
Medicine 
 Justin Chu, Kate Conway, Kaitlyn Danner, Kelly Muterspaw, Virginia Keim, Katie Lomeo 
Family Medicine 
Background: Upon its foundation in 2000, the Global Health Initiative (GHI) at Wright State 
University’s Boonshoft School of Medicine (WSU BSOM) has maintained a strong presence among 
medical students. The steady involvement helped establish the Global Health Scholars Program 
(GHSP) which provides students with learning opportunities in global health beyond the general 
curriculum. Recent data show that approximately 30% of each medical school class complete the 
GHSP by graduation and nearly 50% of students participate in at least one global health elective. 
WSU BSOM is transitioning to a new curriculum which provides the opportunity to evaluate the 
GHSP, recognize areas of improvement, and create new objectives for the new curriculum. 
Additionally, the GHI alumni community is now in the heart of their professional careers, and their 
global health involvement would exemplify the impact of GHI on practicing clinicians. Goals of this 
program evaluation are to evolve a well-functioning global health curriculum for all medical students 
into the next phase where global health is recognized as local impact for communities and the 
physicians who serve them.  
 
Methods: Mixed methods were used to conduct a program evaluation spanning 18 years. Focus 
groups of current students enrolled in the GHSP and an alumni survey were conducted.  In-depth 




Findings: Collection and analysis of focus group feedback (n=50) and alumni survey (n=167) are 
ongoing. Interviews with school leadership suggest strong support of the GHSP and an interest to 
expand curricular components to all medical students.  Through the course of this program 
evaluation, there is strong encouragement to involve the local refugee and immigrant population in 
feedback and future plans.   
 
Interpretation: The GHSP is an important component of curricular success and is at an important 
crossroad of program evolution.  Based on ongoing analysis and program evaluation, we have a 
collection of important lessons learned and next steps to share with others including: 1) Important 
components needed for Pre-trip, Trip, and Post-trip student preparation, 2) Effective and preferred 
approach to securing student feedback of global experiences, 3) Alumni career impact globally and 
locally, 4) Aspects of school leadership engagement and support of global health curriculum needed 





12 Differential MicroRNA Signatures in the Pathogenesis of Barrett’s Esophagus 
 Reilly Clark, Srivats Madhavan, Jin Zhang, Michael Bottomley, Sumudu Rajakaruna, Oleg Paliy, 
Madhavi Kadakia, Sangeeta Agrawal 
Biochemistry & Molecular Biology; Internal Medicine 
 
Barrett’s Esophagus (BE) is the precursor lesion and a major risk factor for Esophageal 
Adenocarcinoma (EAC). Approximately 15% of GERD patients have BE and exhibit a heightened 
risk of progression to EAC. In the United States, the incidence of all three conditions has increased 
steadily for the past four decades. Early detection is key to a good prognosis, therefore BE patients 
undergo routine endoscopic surveillance. The method itself has inherent health risks and can cause 
patients undue anxiety. Moreover, dysplasia is not a reliable biomarker for predicting progression. A 
promising alternative method is a liquid biopsy test to detect a panel of molecular biomarkers specific 
to BE pathogenesis. A group of candidate biomarkers, the microRNAs (miRs), display differential 
expression in BE and EAC. miRs have exciting potential diagnostic and prognostic value in both 
serum and tissue and are recognized as disease biomarkers.  
 
Methods: Utilizing small RNA sequencing, global miR expression was explored in our pilot study of 
24 patients. These patients belong to one of five groups: Normal, GERD, BE, BE with indefinite or 
low grade dysplasia (LGD), and EAC. To best identify clinically relevant serum biomarkers, both 
serum and tissue samples were obtained from each patient at the same point. Utilizing the Partek 
Flow software, small RNA sequences from the serum or tissue samples were aligned and quantified 
to miRBase. The resulting miR read counts for each sample were square root transformed and then 
normalized with Loess smoothing algorithm. Following normalization, the data were subjected to 
ordination and clustering analyses.  
 
Results: We identified 10 miRs for which the expression either increased or decreased during 
progression from normal to EAC (Figure 7).  
 
Conclusions: Validation of the small RNA-seq data will be performed by qRT-PCR using FFPE 
specimens from different stages of BE pathogenesis. Candidate miR biomarkers can not only be 
utilized in a future liquid biopsy test but also in research to reveal previously unknown signaling 
mechanisms in BE pathogenesis. A greater understanding of the molecular signaling behind BE and 




13 Differential MicroRNA Biomarker expression in response to Moderate and High intensity 
exercise regimen 
 Jin Zhang, Michael Craig, Akshay Hira, Michael Markey, Michael Raymer, Tim Broderick, Madhavi 
Kadakia 
Biochemistry & Molecular Biology 
The US military relies on high-intensity physical training to develop and maintain warfighter 
readiness, but specialized skills training such as the US Air Force Combat Rescue Officer program 
are plagued by high washout rates.  Recent advances have enabled epigenetic analyses to identify 
individuals who would respond best to a particular training protocol, assess when they have reached 
peak performance while avoiding overtraining and injury.  The goal of this study is to identify miRNA 
expression as biomarkers in response to exercise.  The study is a 5-year two-arm, single-blind, 
randomized, dose-response trial designed to identify whether miRNA can serve as biomarkers to 
differentiate between high performance in our warfighters.  We have currently enrolled 26 
participants, 18-27y old men and women, who either completed a moderate intensity (MOD) (N=13) 
or high-intensity (HI) (N=13) exercise training program in which they exercised 3d/wk for 12wk, 
followed by a 4wk detraining period.  Our preliminary analysis has led to the identification of 
differential expression of miRNA biomarkers between MOD and HI groups.  Using Ingenuity Pathway 
Analysis, validated human mRNA targets of differentially expressed miRNA were identified.  
Pathway analysis confirmed enrichment of these mRNA in exercise-related pathways, including 
AMPK, mTOR and p13K/AKT canonical pathways.  Taken together, our analyses confirms that 
miRNA biomarkers may be used to predict training status, and suggests their potential utility in the 
optimization of high-intensity physical training programs for reduced washout and injury in our 
warfighters. 
 
14 TIP60 regulation of ΔNp63α promotes G2/M progression 
  Andrew Stacy, Jin Zhang, Michael Craig, Madhavi Kadakia 
Biochemistry & Molecular Biology 
The transcription factor ∆Np63α, a p53 family member, is found primarily in the basal stratum of the 
skin where it functions to promote epithelial morphogenesis, cell proliferation, and cell survival. 
∆Np63α is up-regulated in non-melanoma skin cancers such as squamous cell carcinoma (SCC), 
implicating it as a proto-oncogene. Although the downstream targets of ∆Np63α are well 
characterized, the factors upstream of ∆Np63α are relatively unknown. Previously, it was 
demonstrated that p53 is a direct target of the Tat Interacting Protein 60 kDa (TIP60) lysine 
acetyltransferase (HAT). Due to the high homology between p53 and ∆Np63α, we investigated 
whether TIP60 can target ∆Np63α for acetylation and regulate its function. Overexpression of ∆Np63α 
with increasing concentrations of TIP60 resulted in a dose dependent increase in ∆Np63α protein 
levels. Co-expression of ∆Np63α with a catalytic deficient TIP60 mutant diminished this increase, 
thereby suggesting that TIP60 acetyltransferase activity partly contributed to increased ∆Np63α 
protein levels. Further, silencing TIP60 reduced endogenous both ∆Np63α protein and transcript 
levels.  Inhibition of de novo protein synthesis led to increased ∆Np63α protein half-life in the presence 
of TIP60. Ubiquitination of ∆Np63α was decreased in the presence of TIP60. Cumulatively, these 
results indicate that ∆Np63α expression is regulated by TIP60 at both the transcriptional and post-
translational levels. We demonstrated that TIP60 and ∆Np63α can interact with each other in cells as 
well using recombinant protein, and co-localize within the nucleus of an SCC cell line.  Acetylation of 
∆Np63α by TIP60 was confirmed using an in vitro acetylation assay with recombinant proteins. 
Collectively, these data suggest that TIP60 may promote ∆Np63α protein stability by acetylation at 
one or more lysines. We next investigated the physiological relevance of this regulation. Knockdown 
of both TIP60 and ∆Np63α led to a reduction in SCC proliferation. Using flow cytometry analysis we 
demonstrated that both TIP60 and ∆Np63α expression promoted G2/M progression. Regulation of 




15 Calpain-calpastatin system in peripheral nerve myelination and demyelination 
 Domenica Drouet, Leonid Yermakov, Ryan Griggs, Keiichiro Susuki 
Anatomy 
Myelin electrically insulates axons aiding in the propagation of action potentials at 
specialized excitable domains. Disruption of myelin sheath (demyelination) is common to 
neurological conditions such as multiple sclerosis (MS) and Charcot-Marie-Tooth (CMT) 
disease. The calcium-dependent protease calpain contributes to central nervous system (CNS) 
myelination during development, and in CNS demyelination occurring in diseases such as MS. 
Modulation of endogenous calpain inhibitor, calpastatin, has been utilized to target these proteolytic 
enzymes to reduce the amount of damage in CNS. However, roles of calpains in peripheral nervous 
system (PNS) myelination during development and in CMT, a genetic disease affecting PNS myelin, 
remain relatively unknown. In this study, we begin to characterize the calpain-calpastatin system 
during PNS myelination and demyelination by quantifying protein expression levels using 
immunoblotting. We analyzed sciatic nerves from both rat pups at different stages of development 
and adult Trembler-J (Tr-J) mice, an established model of CMT1A. Our results show that the 
expression of calpains in sciatic nerves increases throughout development during active myelin 
formation. Our Tr-J data suggest the increase of autolytic form of calpain1 in sciatic nerves. 
Substrate cleavage assay showed significant increase of calpain activity in Tr-J mice. Interestingly, 
protein level of calpastatin was increased in Tr-J sciatic nerves. Our data suggest calpain-calpastatin 
system is involved in the processes of PNS myelination and demyelination. Further understanding of 
PNS myelination and demyelination is critical to establish treatment for intractable demyelinating 
polyneuropathies such as CMT1A. 
 
 
16 Squamous Cell Carcinoma at the Site of Craniotomy Hardware 
 Kavya Desai, Shannon Buck, Heidi Donnelly 
Dermatology 
Research Question/Objective: This case demonstrates cutaneous squamous cell carcinoma 
overlying titanium hardware placed after craniotomy.  
 
Background: Squamous cell carcinoma is the second most common skin cancer and usually forms 
on sun exposed areas due to mutations caused by UV rays. More uncommonly squamous cell 
carcinoma can develop from a chronic wound, which is termed a Marjolin’s ulcer. 
 
Case Presentation: An 84-year-old male with a past medical history of meningioma status post 
craniotomy and multiple non-melanoma skin cancers presented with a rapidly enlarging 2.3 x 2.3-cm 
red, pearly plaque with central ulceration on the right frontal scalp. The biopsy was consistent with 
squamous cell carcinoma and he was referred to Mohs surgery where they discovered cranial 
hardware exposed at the base of the wound. 
 
Discussion: Marjolin’s ulcers are highly associated with implants and shrapnel from grenades. Metal 
hardware is often used for surgical reconstruction and other medical procedures. This case 
demonstrates the importance of screening and early detection of malignancy in areas overlying or 
adjacent to these kinds of materials.  
 
17 Pubertal growth patterns do not affect anterior cruciate ligament laxity in female and male 
young adults. 
 Andrew Froehle, Matthew Diehl, J Cox, J May, S Kreul 
Orthopaedic Surgery, Sports Medicine, & Rehabilitation 
Rates of anterior cruciate ligament (ACL) injuries are higher in females than in males, especially 
among active adolescents1, 2. Injuries to the ACL are multifactorial, with individual risk levels 
influenced by hormones3,4, pelvic positioning5, lower limb positioning and alignment6, and growth 
patterns7,8. A possible contributor is ACL laxity, which is typically greater in females than in 
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males3,9,10, and is associated with greater ligament injury risk11,12. Female knee laxity has been 
investigated in the context of the menstrual cycle and corresponding fluctuations in estrogen 
exposure3,4. There is evidence of the presence of estrogen receptors on the ACL8, and thus a 
physiological pathway to explain these effects. A systematic review supports the notion that 
fluctuating hormone changes during phases of the menstrual cycle correlate with differences in ACL 
laxity. In addition, oral contraceptives which control estrogen levels have shown up to 20% reduction 
in risk of ACL injury3. Recent work has also shown elevated testosterone levels to be protective of 
the ACL, though that study was performed in rats13. 
 
Although hormonal differences may explain sex-biased disparities in injury risk, research to date has 
made little progress in examining variability with females. Identifying factors that increase risk in 
females is important to screening and implementing targeted injury prevention strategies. One area 
in which females vary with regard to estrogen exposure is age at menarche. Our ongoing work has 
shown associations between age at menarche, pubertal growth patterns, and biomechanical risk for 
ACL injury7. Earlier menarche results in a longer experience of menstrual cycles and more estrogen 
exposure by later adolescence. Variability in age at menarche may thus affect estrogen exposure, 
ACL laxity, and injury risk.  
 
This study investigated ACL laxity and its association with age at menarche in females (N=15). Our 
hypothesis was that earlier age at menarche is associated with greater ACL laxity and thus 
increased injury risk, due to extended exposure to estrogen spikes. We also included a sample of 
males (N=20), who do not experience high estrogen levels, to examine whether ACL laxity was 
related to timing of pubertal growth more broadly. All subjects were Wright State undergraduate or 
medical students, and were at least recreationally active. Age at menarche in females and age at 
achieving adult height in males, were assessed by recall questionnaire. Current menstrual cycle 
status was assessed by questionnaire and included in analyses to control for the influence of current 
hormone levels on ACL laxity3,4. We used Telos™ stress radiography to measure ACL laxity. 
Statistical analysis consisted of an independent samples t-test to determine whether males and 
females differed for laxity, and linear regression analysis to determine whether laxity was related to 
pubertal timing within each sex. 
 
The independent samples t-test found that there was no significant sex difference in ACL laxity 
(female mean ± SD = 3.0 ± 1.8 mm; male mean ± SD = 3.7 ± 1.7 mm; P = 0.26). In males, the 
regression results demonstrated no relationship between age at achieving adult height and knee 
laxity: slope = -0.03 (95% CI: -0.38 – 0.31); intercept = 4.34 (95% CI: -1.60 – 10.39); r2 = 0.003; P = 
0.83. Similarly, females exhibited no relationship between knee laxity and age at menarche: slope = 
-0.17 (95% CI: -0.95 – 0.61); intercept = 5.15 (95% CI: -4.87 – 15.16); r2 = 0.02; P = 0.65. These 
results failed to support the hypothesis that earlier age at menarche, and by proxy longer duration of 
exposure to estrogen, is related to increased ACL laxity. Thus, it would appear that the effects of 
variation in pubertal growth on ACL injury risk are not related to laxity, but instead operate through 
other mechanisms such as lower limb alignment and biomechanics. 
 
This study is limited by the recall of growth related ages, varying activity levels, and the broad age 
range of participants. Hormone levels were not measured at the time of laxity measurements. All 
subjects were uninjured and may not be representative of the high-risk population. 
 
Age at menarche in females and male participants’ age at reaching adult height did not show a 
significant relationship to ACL laxity. These results may demonstrate that lower limb alignment and 
biomechanics contribute a larger role to knee laxity than pubertal growth variation when assessing 
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18 A retrospective review of distal femoral physeal injuries in children and associated 
complications 
 Michael Albert, Matthew Diehl, Michael Burton, Kyle Rako 
Orthopaedic Surgery, Sports Medicine, & Rehabilitation 
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Distal femoral physeal injuries are common orthopaedic injuries encountered in the pediatric 
population and can place patients at risk for disruption of longitudinal growth. In this study we 
evaluate the outcomes and complications from various treatment modalities applied to towards 
management of distal femoral physeal injuries sustained in pediatric patients. 
 
We retrospectively reviewed medical charts of 45 pediatric patients who underwent a distal femoral 
procedure from 2007-2017 at one children’s hospital. Inclusion criteria consisted of pediatric patients 
who sustained a Salter Harris fracture involving the distal femoral physis that was treated with either 
closed reduction and internal fixation, open reduction with internal fixation or non-operatively with 
immobilization. Primary outcomes compared were growth arrest, malunion, and infection based on 
the Salter Harris fracture classification type, treatment modality used, and presence of fracture 
displacement. Secondary outcomes included return of range of motion, inability to return to full 
activities, return to sports and need for revision procedure.  
 
In this study a total of 36 patients met inclusion criteria and had appropriate follow up 
documentation. The median age was 12.0 y(+/-4.8) with 25 patients undergoing surgical 
management and 9 patients undergoing non-operative management. Salter Harris fracture type 
included predominantly type 2 nondisplaced 13(36.1) and type 2 displaced 19(52.8). Only 3 fractures 
were of a Salter Harris classification other than type 2. Overall complication from injury and 
management included 0 infections, 4(11.4) malunions, 10(28.6) growth arrests, 9(25.7) revisions, all 
returned to sports, 1(2.9) range of motion complication, and 29(82.9) returned to full strength. Those 
undergoing surgery (n=10) vs. nonoperative management (n=0) experienced statistically significant 
number of growth arrests (p=0.008). Among those ten, 5 were treated with closed reduction and 
screws, 2 treated with closed reduction and pinning, and 3 through open reduction and internal 
fixation. All 4 patients who developed malunion had displaced fractures (p=0.119), as well were 
treated operatively (p=0.431). Of the nine subjects requiring revision, six were Salter Harris type 2, 
displaced injuries (p=0.137). 
 
The results support previous research showing that Salter Harris 2 fractures are the most common 
and tend to have higher rates of complications in children. Complications occurred most often with 
Salter Harris 2 fractures that were displaced and treated surgically. These findings may necessitate 
future research to identify contributing factors in order to reduce adverse outcomes. 
 
19 Understanding the Role of Hope in Overcoming Barriers to Prenatal Care 
 Theodore Talbot, Rose Maxwell, Autumn Fredrick, Brianna Williamson, Christopher Zust 
OB/GYN 
Introduction: Receiving adequate prenatal care is known to positively impact pregnancy outcomes 
for both mother and infant. However, every year approximately one million women do not receive 
this care.  Barriers to receiving adequate prenatal care exist on multiple levels (financial, access to 
care, housing, or transportation, arranging childcare, scheduling appointments, and personal 
reasons, such as stress, ambivalence towards the pregnancy, or negative attitude towards health 
professionals). 
 
Community outreach programs have sought to address these barriers to prenatal care. While some 
programs have offered bus tokens, assistance with insurance applications, and facilitated making 
appointments, the mixed effectiveness of these programs is not well understood. In situations where 
these barriers do not exist or have been addressed by providers, some women still receive 
inadequate or no prenatal care. More research is needed to understand why these barriers affect 
some women’s utilization of prenatal care services while other women seem unaffected. 
Individual motivation may be an underlying factor in women’s utilization of prenatal care services. 
Women who are motivated to receive adequate prenatal care in the context of properly caring for 
themselves and their pregnancy may be more willing to overcome the above-mentioned barriers 
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than women who demonstrate apathy toward care. Hope is a motivational state based on one’s 
ability to be successful through goal directed energy and planning to meet goals. Women with a high 
degree of hope may be more likely to perceive barriers to health care as being less significant and 
thus be more willing and able to overcome these barriers than individuals who lack hope. 
 
This project is designed to focus on identifying attitudes (“hope”) which ultimately influence maternal 
behavior. The objective of this project is to identify characteristics of women who do versus do not 
adequately utilize prenatal care services. It further intends to examine the correlation between 
women’s sense of hope and their ability to overcome barriers to receiving adequate prenatal care.  
 
Methods: All women, age 18 or older, who delivered at Miami Valley Hospital between Sept 2016 to 
May 2018 were eligible to participate in a 3 part survey lasting approximately 25 minutes. The survey 
included assessment of demographic information, hope scale scores and barriers to care.   
 
Paper surveys were distributed to the patients by members of the research team. Patients returned 
the completed survey in a sealed envelope to their floor nurse. Members of the research team enter 
the responses into REDCap.  
The 2018 Montgomery County Health Assessment was used to grade zipcodes on rate of poverty, 
crime, no prenatal care and infant mortality.  
 
Results: Of 63 women who completed the survey, 42 reported living in Montgomery County and 
were classified according to the zipcode grading.  
Younger women (< 27 yo) were more likely to be living in a zipcode area that was higher in poverty 
rating (p<0.02). African American women were more likely to be living in a zipcode area with the 
highest rate of crime (p<0.01). Women who were single also were more likely to live in a zipcode 
area with high crime (p<0.01). There was no difference in hope scores for women related to rate of 
poverty, crime, or rate of prenatal care. 
 
Conclusion: There were some differences in demographic variables related to rate of poverty, 
crime, and prenatal care, however, there was no difference in hope scores for these women. We 
noted that those who completed the survey reported having adequate prenatal care. More data is 
needed for women with inadequate prenatal care. 
 
20 Effect of insulin on renal and urinary shedding of biomarkers of diabetic kidney disease 
 Rupinder Gill, Esam Salem, Nadja Grobe, Khalid Elased 
Pharmacology & Toxicology 
The renin-angiotensin system (RAS) is abnormally activated in various pathological conditions 
including diabetes by increasing the production of angiotensin II (Ang II) which contributes to diabetic 
kidney disease (DKD). There is an imbalance in the levels of Ang II and Ang (1-7) in DKD. The 
production of Ang II is controlled by angiotensin converting enzyme (ACE). Ang (1-7) is a 
vasodilatory/anti-inflammatory peptide and its production is controlled by two main RAS enzymes 
which are ACE 2 and neprilysin (NEP). ACE2 and NEP produce Ang (1-7) from Ang II and Ang I 
respectively. Previously, we have shown increased urinary shedding of ACE2 in animal models of type 
1 and type 2 diabetes. In addition, we have also shown increased urinary shedding of NEP and ACE2 
in type 2 diabetic patients. The aim of this study is to investigate the effect of hyperglycemia and insulin 
treatment on renal and urinary shedding of functional biomarkers ACE2, NEP and arginase 2 (ARG2) 
along with the well-known injury biomarker kidney injury molecule (KIM-1) in Akita diabetic mice. Eight 
weeks old wild type and male diabetic Akita mice (C57BL/6Ins2Akita/J) were used. Diabetic Akita mice 
were treated with insulin for 20 weeks using subcutaneous sustained-release insulin implants (0.1 
U/day/implant) (LinBit for mice, Lin-Shin Canada, Toronto, ONT). Metabolic parameters were 
measured and urine was collected weekly and kidneys were collected at the end of the treatment. At 
9 and 27 weeks old, there was a significant decrease in urinary NEP (90 kDa) and a significant 
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increase in urinary ACE2 (70 kDa) in diabetic Akita mice compared to wild type (p<0.05). In addition, 
at 27 weeks old, only small immunoreactive NEP fragments (70 kDa, 50 kDa and 37 kDa) were 
observed in the urine of diabetic Akita mice. Chronic treatment with insulin normalized hyperglycemia, 
renal glycosuria, significantly decreased urinary ACE2 (70 kDa) and increased urinary NEP (90 kDa) 
protein expression in diabetic Akita mice (p<0.05). Western blot analysis showed a single 
immunoreactive NEP band (90 kDa) for kidney. At 30 weeks old, renal NEP expression and activity 
significantly decreased in Akita mice compared to wild type (p<0.05). Insulin treatment significantly 
increased renal NEP expression and activity (p<0.05). At 27 weeks old, there was an increase in 
urinary KIM-1 in diabetic Akita mice which is significantly decreased by insulin treatment (p<0.05). 
Western blot analysis significantly increased renal ARG2 in diabetic Akita mice (p<0.05) and it 
decreased by insulin treatment. In conclusion, renoprotective role of insulin could be explained by the 
increase of renal NEP and decrease of urinary ACE 2 shedding which is reflected by decrease of 
urinary KIM-I. ACE 2, NEP and ARG2 could be used to predict alteration in the RAS and used as the 
biomarkers for DKD. Although KIM-1 is an established biomarker for acute kidney disease but it can 
also be used a biomarker for chronic kidney disease. Urinary ACE2 and NEP can be used as an index 
for intrarenal RAS. 
 
21 Biointeractions of Titanium Oxide Nanomaterials with Human Gut Microbiota 
 Richard Agans, Alex Gordon, Oleg Paliy 
Biochemistry & Molecular Biology 
The addition of nanomaterials to aerospace products as well as consumer goods necessitates better 
understanding of the impact these materials have on human health. Specifically, because some 
nanomaterials are toxic to bacteria, their ingestion can adversely affect human gastrointestinal 
microbiota. We used an in vitro human gut simulator (HGS) system to study the interactions of dietary 
nano titanium dioxide (TiO2) with human gut microbiota. After initial community stabilization in the HGS 
system, TiO2 nanoparticles were administered daily over the course of a week, followed by another 
week of community recovery where no further nanomaterial was added. Within 24 hours of TiO2 
administration, we observed a modest reduction in community cell density in the proximal vessel of 
the HGS system, with similar effect also observed with delay in the transverse and distal vessels. This 
reduction in community density was markedly less drastic when compared to the effect of known 
bactericidal Ag nanomaterial recorded in an independent control run. Community density recovered 
fully after the cessation of TiO2 addition. No consistent changes were evident in microbial community 
composition during TiO2 administration as revealed by 16S rRNA gene-based high-throughput 
sequencing, indicating that the TiO2 cell density-reducing phenomenon is not taxon-specific. Similarly, 
we observed no specific changes to the measures of microbiota diversity and evenness or predicted 
functional capacity of the community. These results demonstrate that although there is some reduction 
in community density upon contact with TiO2 nanomaterial, most likely through interactions of TiO2 
and cell membranes, there is little to no direct impact on human gut microbiota community structure 
or function by TiO2 when independent of the host environment. 
 
22 Building bridges: Improvement of Refugee Health Care Through Community Voices 
 Katie Adib, Rinki Goswami, Cynthia Joseph, Walid Malki, Kate Conway 
Family Medicine 
Refugees face multiple obstacles in receiving quality healthcare specifically because they are forced 
to use a complex healthcare system in an unfamiliar language. Furthermore, healthcare 
professionals often struggle to provide satisfactory health information and communicate care to 
refugees. By working directly with refugee populations, the best practices to treat this vulnerable 
population can be discovered. Using a grant provided by the Patient-Centered Outcomes Research 
Institute (PCORI), we connected with local refugee populations in Ohio. Focus groups were used to 
understand the barriers to care and provide a direct line of communication between this patient 
group and healthcare professionals. Focus groups were conducted with refugee communities in 
person and via Facebook Live, as well as with other stakeholders. The ideas and obstacles 
communicated in these focus groups were then used to foster research goals. An important 
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discussion included lack of understanding of refugee populations and their intersection within the 
healthcare field. To help remedy this issue, students at Wright State University Boonshoft School of 
Medicine developed an initiative that will target all first and second year medical students via elective 
courses. The goal is to increase medical student understanding of the unique healthcare challenges 
refugees face through using the information gained from focus groups.  
 
Educating the next generation of physicians is one of the most impactful ways of improving refugee 
healthcare. Paired with other strategies that were developed out of our focus groups we hope to 
increase access and quality of care for refugees.  
 
23 Development and Generalization of a Score to Predict Trauma Patient Discharge Disposition 
using NTDB (*Digital Poster) 
 Mitchell Graham, Pratik Parikh, Sagarkumar Hirpara, Mary McCarthy, Priti Parikh 
Surgery 
Introduction: Delay in discharge planning could result in extended length of stay leading to increased 
hospital costs, ineffective utilization of resources, and delays in rehabilitation treatment in trauma 
patients. Limited work has been done in developing models predicting discharge disposition in trauma 
patients. These models are developed using a single institution data and have not be demonstrated 
to be generalizable. The objective of this study is to develop a predictive model using the National 
Trauma Data Bank (NTDB) and evaluate its generalizability on data from a Level I trauma center.    
 
Methods: NTDB data from 2015 were used to build and validate a binary logistic regression model 
using derivation-validation (i.e., train-test) approach to predict patient disposition location (home vs 
nonhome) upon admission. Patient demographics and clinical variables available at the time of 
admission were considered in the analysis. A Mann-Whiney U-test was used to compare patient 
parameters. The regression model was then converted into a 20-point score using an optimization-
based approach. An appropriate threshold was selected to achieve a score with a sensitivity of >0.80 
and specificity of >0.50. The generalizability of this score was then evaluated on the trauma registry 
data at our Level I trauma center in Midwest US.  
 
Results: A total of 558,599 cases in the NTDB were included in the study, out of which, 178,666 
(31.98%) went to a nonhome location and 379,933 (68.02%) patients went home. The average age of 
patients with a nonhome disposition compared to home disposition was significantly higher (68.11 ± 
20.69 years vs. 43.23 ± 23.09 years; p<0.001) and had more severe injuries measured using the ISS 
(11.26 ± 8.25 vs 8.04 ± 6.28; p<0.001). Increased age, female sex, higher ISS, and the comorbidities 
of cancer, cardiovascular, coagulopathy, hepatic, neurological, psychiatric, renal, substance abuse, 
and diabetes were independent predictors of nonhome discharge. The logistic regression model’s 
AUC was 0.83; the score achieved a correlation of 0.94 with the predicted probabilities from the 
regression model. A threshold value of 4 or higher indicated higher likelihood of nonhome discharge; 
this threshold resulted in a sensitivity of 0.86 and specificity of 0.62 on NTDB validation data 
(n=167,580). The score generalized well on the insitutional data (n=3,384) obtained from trauma 
registry of our Level I Trauma Center; sensitivity of 0.85 and specificity of 0.60.  
 
Conclusion: A model and a score developed using NTDB could be implemented at a Level I trauma 
center to predict upon admission a trauma patient’s discharge disposition location, home or nonhome. 
This score can aid in early hospital preparation for patients predicted to be discharged to a nonhome 
location yielding a smoother transition, increased satisfaction, effective utilization of hospital 
resources, and potentially decrease total operating costs. 
 
24 Opiate Overdose Victims in the ED: Medication Assisted Treatment, Prescription Pain 
Medication and Benzodiazepine Usage 





Background: Opiate overdoses (OD) and resulting deaths are a national epidemic.  In Dayton, the 
problem is particularly severe, with per capita opiate overdose deaths at the highest levels in the 
nation .  Little is known about the propensity for those receiving medication assisted treatment (MAT) 
to use nonprescription opiates concurrently.  The majority of nonprescription opiate users (4/5) begin 
on the pathway to addiction through prescription opiate pain relievers.   
 
Objective: This study was undertaken to identify the prevalence of MAT opioids, prescription opioids 
and benzodiazepine use among patients with accidental opioid overdose.  We also wish to examine 
the temporal relationship between overdose patient’s first opiate prescription and first documented 
overdose. Results will be compared qualitatively to the Poison Death Report for Montgomery County 
2017, with respect to demographics and substances identified in the decedent population.   
 
Methods: This retrospective chart review study was conducted at an Urban Level 1 Trauma Center.  
All patients presenting with opioid OD to Miami Valley Hospital (MVH) 1/1/2017-1/31/2018 were 
included in our study.  Data was collected using patient chart history and the NARxChek system.  
Data collected included demographics such as age, sex, race, and active and past narcotic 
prescriptions (from 1/1/2016 to the time of the OD).    
 
Results: In 2017 and early 2018, there were 57 opioid related overdoses presenting to the MVH ED 
(n=57).  Of those, 86% were Caucasian, 14% African American, 70% male, and 30% female, with an 
age range of 19-76, and a mean age of 40. ED patients presenting with opioid overdoses frequently 
have recent prescription opioid use (43%). The most common prescriptions in this population 
included gabapentin 25%, oxycodone (17%), and hydrocodone (16%). Buprenorphine in one of 
several forms had been prescribed to 23% of the overdose patients and benzodiazepines to 12%.   
 
Conclusions: Demographically, our population was very similar to that described in the 2017 Poison 
Death report, with respect to age, sex race and zip code of residence. Of note, there is no mention of 
buprenorphine in any of the deaths reported, yet 23% of the OD victims presenting to MVH had 
received a buprenorphine prescription prior to presenting with an OD.  Drug mentions present in the 
decedent population were gabapentin (9%), prescription opiates 25%, benzodiazepines 36%, 
compared to 25%, 43% and 12%, respectively were observed in our population of OD victims.   
 
25 Consent for Emergency Treatment: Emergency Department Patient Recall and Understanding  
 Daniel Ross, Ashley LaFountain, Ashwatha Thenappan, Catherine Marco 
Emergency Medicine 
Background: One of the most important pillars of patient autonomy is informed consent for medical 
treatment.  The Emergency Department (ED) Consent for Treatment document at Miami Valley 
Hospital is a comprehensive document that details consent for treatment, attending physicians, 
release of medical information and privacy, photographs/video recording, financial agreement and 
assignment, cooperation with billing, patient assistance program, Medicare, and personal property. 
 
Objective: This study was undertaken to measure patient recall and understanding of consent for 
treatment among ED patients.  Secondary outcome measures included the association between 
patient demographics and triage level with patient recollection. 
  
Methods: This prospective survey study was conducted at an Urban Level 1 Trauma Center.  
Trained research assistants performed data collection from the ED dashboard to determine eligibility. 
Verbal consent was then obtained in private patient treatment rooms.  This survey data was entered 
into a separate spreadsheet without patient identifiers for data analysis. The demographics assessed 




Results: A total of 293 patients consented to participate (95% participation rate).  45.3% of the 
patients who chose to participate received only a verbal explanation, while 36.3% did not read the 
document or receive a verbal explanation. Nearly 40% of the patients did not recall what they were 
consenting to when they signed the Consent for Treatment form. The most recalled aspects from the 
form included consenting for treatment, information regarding finances and billing, and privacy rights. 
African Americans had a higher rate of reading the document or receiving a verbal explanation. 
Respondents who said they didn’t know what they had consented to were significantly older (median 
56 years) than respondents who remembered something from the consent form (median 47), p-
value=0.01. A higher percentage of White (44.6%) respondents said “don’t know” compared to 
African Americans (31.6%), p-value=0.04. A higher percentage of ambulance respondents (54.8%) 
said “don’t know” compared to walk-ins (32.5%), p-value<0.001. Respondents with lower triage 
levels said “don’t know” more often than patients with higher triage levels, p-value=0.02. 
Respondents who said they recalled consenting to treatment were significantly younger (median 48 
years) than respondents who didn’t (54.5 years), p-value=0.02. A higher percentage of African 
American (61.0%) respondents recalled consenting to treatment compared to Whites (46.4%), p-
value=0.02. A higher percentage of walk-in respondents (56.5%) recalled consenting to treatment 
compared to ambulance arrivals (41.1%), p-value=0.02. Respondents with higher triage levels 
recalled consenting to treatment, p-value=0.01. 
 
26 Personalized Health Knowledge Graph (WITHDRAWN) 
 Amelie Gyrard, Manas  Gaur, Saeedeh Shekarpour, Krishnaprasad  Thirunarayan, Amit Sheth 
Engineering & Computer Science 
Our current health applications do not adequately take into account contextual and personalized 
knowledge about patients. 
In order to design ``Personalized Coach for Healthcare'' applications to manage chronic diseases, 
there is a need to create a Personalized Healthcare Knowledge Graph (PHKG) that takes into 
consideration a patient's health condition (personalized knowledge) and enriches that with 
contextualized knowledge from environmental sensors and Web of Data (e.g., symptoms and 
treatments for diseases). To develop PHKG, aggregating knowledge from various heterogeneous 
sources such as the Internet of Things (IoT) devices, clinical notes, and Electronic Medical Records 
(EMRs) is necessary. 
In this paper, we explain the challenges of collecting, managing, analyzing, and integrating patients' 
health data from various sources in order to synthesize and deduce meaningful information 
embodying the vision of the Data, Information, Knowledge, and Wisdom (DIKW) pyramid. 
Furthermore, we sketch a solution that combines: 1) IoT data analytics, and 2) explicit knowledge 
and illustrate it using three chronic disease use cases -- asthma, obesity, and Parkinson's. 
 
27 Effect of Epc-Exs On High Glucose And Hypoxia/Reoxygenation-Induced Injury Of Neurons 
And Astrocytes 
 Manasi Halurkar, Ji Bihl, Jinju Wang, Shuzhen Chen 
Pharmacology & Toxicology 
Our previous studies have suggested the beneficial effects of endothelial progenitor cells-released 
exosomes (EPC-EXs) in protection, regeneration and angiogenesis in injured endothelial cells. The 
purpose of this study is to determine whether EPC-EXs have enhanced protective effects on High 
glucose plus Hypoxia/Reoxygenation (HG+H/R) injured brain cells. The research design focusses on 
the injury to the neurons and astrocytes (brain cells) due to HG+H/R, hence mimicking the situation in 
ischemic stroke due in diabetes. EXs were collected from EPCs. Neuron and astrocyte injury models 
were induced by HG (24 hours) plus hypoxia (6 hours) and reoxygenation (24 hours). During the 
reoxygenation period, injured cells were divided into three experimental groups: vehicle, HG+H/R, 
HG+H/R+EPC-EXs. After 24 hours treatment, apoptotic cell death was assessed by flow cytometry. 
The co-localization of EXs with the cells was determined by PKH26 staining of the EXs, which was 
then observed using a fluorescence microscope and images were recorded. Cell proliferation and 
viability assays were determined using MTT assay. Our data showed that 1) HG+H/R can decrease 
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cell viability as revealed by increased cell apoptosis; 2) PKH-26 labeled EPC-EXs can be taken up by 
neurons and astrocytes exposed to HG+H/R; 3) EPC-EXs treatment significantly improved the cell 
viability. The expectations of this study are to determine the beneficial effects of EPC-EXs in protecting 
brain cells against the ischemic stroke-induced damage in diabetes. 
 
28 A Non-Addictive 4 Drug Combination for Neuropathic Pain: Evidence for Functional Recovery 
and Corresponding Gene Expression and P2rX4 Changes in Spinal Cord. 
 Michael Harris, Blake Johnston, Tahir Sulehria, Sarah Williams, Adrian Corbett 
Neuroscience Cell Biology & Physiology 
Chronic pain is one of reasons behind the current opioid epidemic, as opioids are addictive and only 
mask the pain but don’t treat the cause. In our study, we used 10 month old Male Spraque-Dawley 
rats and performed Spared Nerve Injury to induce chronic neuropathic pain.  We then tested three 
daily drug treatments against a control group, beginning the drug treatments on post surgery day 6: 
1) 25 mg/kg ibuprofen; 2)5 mg/kg Prozac (fluoxetine); 1 mg/kg simvastatin; 20 mg/kg ascorbic acid 
(FSA); 3) FSA + 25 mg/kg ibuprofen. We tested mechanical sensitivity using the the Ugo Basile 
Dynamic Plantar Aesthesiometer on the hindpaws. This was performed on post-surgery days 5, 15, 
30 and 45, comparing their response to the response given before the spared nerve surgery (pre-
surgery). After obtaining the data we performed repeated measures 2-way ANOVA statistical 
analysis. Only the four drug combination (5 mg/kg Prozac, 1 mg/kg simvastatin, 20 mg/kg ascorbic 
acid, 25 mg/kg ibuprofen) showed a significant difference from control in both % time and % weight 
associated paw withdrawal from the mechanical probe, showing significant recovery. Gene 
expression in the spinal cord of these rats show some interesting genes being upregulated in this 
drug group including Mapk3, Mapk1, grip1, KCC2, gphn, and Nos2.  The drug treatment also 
removed significant P2rx4 expression differences across both sides of the dorsal horn.  Our drugs 
show that they treat the cause of the pain. 
 
29 Outcome of Early Motion Protocol for Total Hand Replantation, One and Two Year 
Postoperative Results 
 Lucas Harrison, Spencer Anderson, Sunishka Wimalawansa 
Orthopaedic and Plastic Surgery 
Introduction: The purpose of this case is to elaborate on the success of employing an early motion 
protocol following replantation of a traumatic complete right hand amputation in a 57-year-old male 
at one and two years after replantation, and to provide recommendations for post-operative 
management. 
 
Objective: Replantation of the entire right hand in zone-4 was performed including pin fixation of 5 
metacarpal fractures and reconstruction of thumb metacarpal CMC fracture-dislocation. The 
reduction was supported by more rigid external fixation spanning the forearm and hand. 
Microsurgical repairs were performed on all arteries and nerves. An early active “place-and-hold” 
motion protocol was initiated within the first three postoperative days. MPJ extensors were tethered 
by the pins, limiting full excursion. This resulted in stiffness and extensor adhesions that required a 
staged extensor tenolysis; however, all joints remained supple. Opponensplasty was also required. 
The early motion protocol prevented need for significant flexor tenolysis and joint releases. Final 
results include nearly full active ROM, good intrinsic function, independent finger motion, and 44 kg 
functional grip strength. 
 
Conclusion: Early motion rehab protocols can produce very successful results in complex 
replantation. The enhanced stability afforded by external fixation of the wrist allowed us to perform 
aggressive early rehabilitation. This case not only highlighted the benefits of early active motion 
(limiting the need for complex joint and flexor tendon releases), but also demonstrated the degree of 
extensor adhesions caused by even minor extensor tendon tethering, which we specifically plan to 
minimize in future cases. This aggressive rehabilitation approach can help produce excellent range 




30 Genetic screen to identify human modifiers of ALS protein FUS toxicity 
 Elliott Hayden, Abagail Chumley, Shuzhen Chen, Quan Zhong, Shulin Ju 
Biological Sciences 
ALS, also known as Lou Gehrig’s disease, is a particularly devastating neurodegenerative disease 
with no cure. Patients with ALS suffer from rapid degeneration of motor neurons in the brain and 
spinal cord, leading to progressive muscle weakness and death usually within five years. There are 
over 20 genes associated with ALS including a number of RNA binding proteins such as TDP-43 and 
FUS. ALS linked mutations in FUS largely cluster in the nuclear localization signal and cause 
mislocalization of the protein from the nucleus into cytoplasmic stress granules. FUS protein is 
extremely toxic to yeast and forms cytoplasmic aggregates which colocalize with p-bodies and stress 
granules. We and others have taken advantage of this model to study the toxicity of FUS and search 
for genetic modifiers of FUS mediated toxicity. A previous genetic screen in our lab using a yeast 
gene library uncovered 5 yeast genes which rescue FUS toxicity. Importantly, the human homologue 
to one of the yeast genes was tested in a neuronal cell and animal model of ALS where it also 
rescued toxicity. With our success in translating findings from yeast to neuronal and animal models 
we have performed a genetic screen on the FUS yeast model using a library of human genes. This is 
a novel library which will allow us to directly identify human modifiers of toxicity. To introduce the 
plasmid library into yeast a unique approach using yeast mating was used. We have identified 
numerous genes which rescue FUS mediated toxicity. Ongoing experiments aim to test whether the 
aggregation, localization and expression level of FUS is changed by these human genes. 
Additionally, we are exploring the possibility that the modifiers directly interact with FUS protein in 
yeast. 
 
31 Parent Depressive Symptoms and Child Sleep: A Cross-Sectional Study in a Primary Care 
Setting 
 Rachael Herriman, Allison Drury, Jordan Stefko, Adrienne Stolfi, John Pascoe 
Pediatrics 
Background: Parent distress and child sleep problems have been associated in earlier research. A 
large Australian cross-sectional study (n=10,090) found a relation between parent psychological 
distress and sleep problems in infants and pre-school children. A smaller US study (n=47 mothers), 
used the validated Children's Sleep Habits Questionnaire and documented an association between 
child sleep patterns and mothers' daytime functioning, mood, stress, and sleep. This study expands 
on past research in the domain of parent's distress and their child's sleep. 
 
Objective: To examine the relation between parents who screen positive or negative for depressive 
symptoms (DS) and their perception of their child’s sleep. 
 
Design/Methods: 512 parents were recruited from five primary care clinics within the Southwestern 
Ohio Ambulatory Research Network (SOAR-Net). The response rate was 90%. This cross-sectional 
survey was administered from Feb-Nov 2017, and focused on English-speaking parents of index 
children aged 3-5 years (n=91) and 6-11 years (n=166). The following validated scales were used: 
RAND Depression Screener (DS), Wisconsin Abbreviated Children's Sleep Habits Questionnaire 
(WCSHQ), and Jenkins Sleep Questionnaire (JSQ). WCSHQ scores were stratified at the sample 
median. Parents were asked “How many people can you count on in a time of need?” to assess their 
social support. Multiple logistic regression was used to determine adjusted odds ratios (AOR) and 
95% confidence intervals (CI) for associations between independent variables and the WCSHQ. 
 
Results: 84% of study parents were white, 80% were mothers, 59% had at least some college 
education, and 60% reported annual income <$50,000. 52% of index children were male, and 58% 
had public health insurance. Nearly one quarter of parents had a positive DS and 33% indicated 
having sleep problems themselves. Adjusting for child's age group, JSQ scores, and social support, 
parents with a positive (vs. negative) DS had an AOR=2.3 (95% CI 1.2-4.5) for higher WCSHQ 
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scores. Children aged 3-5 years (vs. 6-11 years) had AOR=2.3 (95% CI 1.3-4.0) for higher WCSHQ 
scores. Parents' JSQ scores and social support were not associated with WCSHQ scores. 
 
Conclusion(s): Children of US parents who screen positive for DS are more likely to report sleep 
problems in their children even after adjusting for child's age. These findings, in a relatively large 
sample of parents from primary care settings, corroborate the previous Australian and US findings 
regarding parent's distress and their child's sleep. 
 
32 Exuberant reaction of facial keloid in response to imiquimod 5% cream 
 Rob Hoopes & Jeffrey Travers 
Dermatology 
Keloid scarring is a result of abnormal scar formation in response to cutaneous injury. It is 
characterized as a benign growth of fibrous tissue beyond the borders of original inflammation or 
wound. While the exact underlying mechanisms of scar formation are unknown, it is believed to be 
the result of an abnormal balance of collagen-forming fibroblast proliferation and apoptosis. Keloid 
scar formation can be distributed widely on a susceptible person but the mandibular region, 
shoulder, anterior chest, neck, and earlobes are of higher incidence. Effective treatment for keloid 
scars remains an elusive challenge to clinicians. This case report presents a unique application of 
imiquimod 5% cream as a topical therapy. Imiquimod 5% cream is often applied for treatment of 
verrucae vulgaris (warts) caused by the Human Papilloma Virus (HPV). The subject in this case 
presented with an exuberant skin reaction as a result of imiquimod 5% cream used to treat his keloid 
scar.   
 
33 Social Determinants and the Impact on Unintentional Drug Overdose Deaths in Ohio Using 
Multiple Regression Modeling 
 Rob Hoopes 
Biostatistics 
Drug related overdose deaths continue to rise in America. Drug overdose deaths pose a burden to the 
healthcare community, law enforcement officials and public health leaders. Identification of potential 
factors that influence drug usage and overdose deaths could prove useful in prevention efforts and 
targeting those communities most at risk. Social determinants of health play a major factor in many 
challenges various communities are faced with throughout the country. This work set out to evaluate 
the influence certain social, population and health factors can have in unintentional overdose deaths 
in Ohio by using multiple regression modeling. Results of this research show that factors such as 
number of New HIV Diagnoses, Population older than 16 years of age, Veteran population older than 
18 years of age, and population of insured non-institutionalized, have an 86% predictive variability 
value for unintentional drug overdose deaths.  
 
34 Effect of AT1 Receptor on Renal and Urinary Biomarkers of Acute Kidney Injury in 2K1C 
Model of Renovascular Hypertension 
 Sanjeev Dhakal, Anhar Hosawi, Laale Alawi, Nadja Grobe, Khalid Elased 
Pharmacology & Toxicology 
Renin angiotensin system plays a key role in the pathogenesis and progression of hypertension and 
renal injury. Angiotensin-II (Ang-II) type 1 receptor (AT1R) mediates the actions of Ang II to increase 
blood pressure, fluid retention, and aldosterone secretion. Ang II is involved in cell injury, vascular 
remodeling, and inflammation by releasing inflammatory and pro-inflammatory mediators. The effect 
of Ang II could be counteracted through its catabolism into the vasodilator peptide Ang (1-7) by 
angiotensin converting enzyme 2 (ACE2) and/or neprilysin (NEP). Our previous studies showed that 
diabetes increase urinary ACE2 and NEP shedding in mice and human. Considering the prevalence 
of both hypertension and diabetes worldwide, the present study is aimed to investigate the effect of 
renovascular hypertension on renal and urinary biomarkers. Renovascular hypertension was 
induced in WT and AT1KO mice by a two-kidney, one clip (2K1C) surgery. Radio-telemetry was 
used to measure blood pressure (BP) for 2 weeks. There was a significant increase of BP and 
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albuminuria in WT mice which was attenuated by deleting AT1R (p<0.05). The renal expression and 
activity of ACE2 and NEP were significantly decreased in the clipped kidney of WT and AT1KO 
group (p<0.05). In contrast to diabetes, there was no evidence of urinary ACE2 and NEP shedding in 
2KIC mice. In addition, renal and urine expression of Kidney injury marker (Kim-1) was increased in 
the clipped kidney. Although deleting AT1R attenuated albuminuria and hypertension, it didn’t alter 
renal and urinary expression of Kim-1. These results suggest that the decreased renal NEP and 
ACE2 in the clipped kidney of 2K1C model may thus worsen kidney injury via impairment of Ang (1-
7) formation. In conclusion, urinary Kim-1 could serve as an early indicator of non-diabetic acute 
kidney injury. Urinary ACE2 and NEP could be used as biomarker of diabetic kidney disease. 
 
35 Knockdown of lipin1 induces defective transdifferentiation of myoblasts into brown 
adipocytes 
 Dengtong Huang, Abdulrahman  Jama, Abdullah Alshudukhi, Karim Nadra, Roman Chrast, 
Hongmei Ren 
Biochemistry & Molecular Biology 
Brown adipose tissue (BAT) and skeletal muscle (SM) originate from common myogenic factor 5-
expressing (Myf5) progenitors. Depletion of lipin1 in Myf5+ progenitors in our newly generated 
Lipin1Myf5cKO mice promotes brown adipose tissue conversion indicated by expanded BAT formation 
in the dorsal cervical region but inhibition of skeletal muscle development compared to control 
littermates. This study aimed to understand the role of lipin1 in regulating Myf5-expressing progenitor 
fate switch between brown fat and myocyte differentiation. We found that LipinMyf5cKO mice were 
characterized by reduced myogenic enhancer factor (MEF2c) and MyoD in SM and brown adipose 
tissue. In contrast, the expression levels of brown adipogenic genes including PRDM16, C/EBPβ, 
and PPARγ were significantly increased in LipinMyf5cKO BAT, suggesting an increased cell fate 
conversion of Myf5 progenitor cells towards BAT. Knockdown of lipin1 in C2C12 myoblasts and 
primary preadipocytes promoted brown adipogenesis regulating PRDM16, MEF2C and PAX7. 
Although lipin1 deficiency in Lipin1Myf5cKO mice induced expanded BAT, Lipin1Myf5cKO BAT exhibited 
enlarged lipid droplet formation, and decreased UCP1 expression suggesting that lipin1 deficiency 
affected their thermogenic capability. Our study have identified a novel role of lipin1 in directing 
Myf5+ progenitor cell lineage commitment to the brown adipocytes both in vivo and in vitro, and 
these findings provide insights into molecular circuits that regulate SM and BAT specification, 
development and metabolism. 
 
36 Acute Pancreatitis In Sickle Cell Vaso-Occlusive Crisis- A Rare Presentation Of A Common 
Disease 
 We'am Hussain, Nneoma  Onuorah, Immaculate Foy, Mark Raslich 
Internal Medicine 
Introduction: Sickle cell disease (SCD) is a genetic autosomal recessive disorder resulting from a 
mutation of Hemoglobin S, characterized by vaso-occlusive crisis (VOC) and hemolytic anemia. Vaso-
occlusion is caused by sickle-shaped red blood cells (RBCs) that obstruct micro vessels, ultimately 
resulting in mesenteric ischemia, pain and necrosis1. Acute abdominal pain is a common presentation 
of VOC, which could involve any of several abdominal organs. However, acute ischemic pancreatitis 
is a very rare complication of VOC2. Our goal is to create awareness of the importance of considering 
this etiology as a possible cause of abdominal pain in VOC. Timely diagnosis is key owing to a different 
management approach in these patients. 
Case: A 19-year-old woman with homozygous sickle cell disease, hemoglobin SS, and a history of 
cholecystectomy, and no history of alcohol abuse or hypercholesterolemia, presented with nausea, 
vomiting, abdominal pain, and bilateral hip, knee, and ankle joint pain. She is well known to our 
treatment team as medical history includes multiple hospitalizations for abdominal pain from VOC.  
Physical exam was remarkable for epigastric tenderness radiating backwards, nausea and vomiting. 
The pain was similar to previous painful VOC in the past. Patient was afebrile, with no leukocytosis 
and lipase was elevated at 1468U/L. Computed tomography (CT) of Abdomen and Pelvis was normal. 
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Symptoms resolved with intravenous fluid (IV) hydration and pain medications, and diet was advanced 
from clear fluid diet to regular diet by day 5 of admission.   
 
Discussion: Abdominal pain is a common presentation of sickle cell VOC, with involvement of any 
abdominal organ as a result of capillary engorgement, sickling of RBCs, hypercoagulability and stasis 
in the vasa vasorum of larger vessels3. Every year, about 10% of SCD patients hospitalized for VOC 
present with acute abdominal pain4. Common etiologies in these patients include acute splenic 
sequestration crisis, splenic infarction, ischemic bowel, biliary colic, acute cholecystitis, opioid induced 
constipation, renal papillary necrosis, hepatic crisis, Urinary tract infection, hepatitis and liver 
abscesses5. Acute pancreatitis rarely occurs in VOC sickle cell crises6. Akingbola et al in a 2011 small 
prospective study showed that 70% of acute abdomen in VOC involved the epigastric region with 
similar presentation to acute pancreatitis7. When it occurs, it may be due to biliary obstruction, or micro 
vessel occlusion causing ischemia6. We present this case because despite acute abdominal pain 
being a relatively common complaint in patients with VOC, life-threatening complications can occur if 
micro vessel occlusive induced pancreatitis is missed, since it is clinically indistinguishable from acute 
abdominal pain from sickle cell VOC and initial diagnosis is based on clinical suspicion. Our patient 
met the criteria for acute pancreatitis with serum lipase elevated at greater than three times the upper 
limit, associated with presence of epigastric pain radiating to the back. 
Treatment is similar to any other presentation of acute pancreatitis, which is initially conservative with 
IV fluids, pain control and electrolyte repletion. The clinical significance of early diagnosis relies on the 
indication for exchange blood transfusion in worsening cases of acute pancreatitis characterized by 
multi-organ failure6,8,9 which helps dilution of Hemoglobin S and reduction in sickling with hemoglobin 
S goal less than 20-30%10. 
 
Conclusion: We hope to create awareness of acute pancreatitis in sickle cell VOC and encourage a 
stepwise approach in investigating acute abdomen. Medical providers should have a clinical suspicion 
for acute pancreatitis even when familiar with the medical history of these patients as this will prevent 
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37 New Onset Ulcerative Colitis after Renal Transplant Immunosuppression 
 We'am Hussain, Drew Triplett, Sangeeta Agrawal 
Internal Medicine 
Introduction: Diarrhea commonly occurs after solid organ transplantation due to infectious causes 
or as a side effect of immunosuppressive medications. Inflammatory bowel disease (IBD) is rare as 
patients are already on immunosuppression. We present a patient who was diagnosed with 
ulcerative colitis 12 years after cadaveric renal transplantation. 
 
Case Report: A 60-year-old male with history of Alport syndrome status post renal transplantation 
12 years ago, on tacrolimus and mycophenolic acid, presented to the Dayton VA Medical Center 
Emergency Department with abdominal pain, mild rectal bleeding, tenesmus with frequent liquid 
mucous stools for 18 days, reporting “loose stools” in the morning and “several explosive, watery 
stools” in the afternoon. He denied any gross blood, but was hemoccult positive and reported four-
pound weight loss during his illness. He has had no prior colonoscopy and reported no family history 
of IBD.  
 
His vitals were within normal limits and his BMI was 24. Physical exam demonstrated general 
tenderness to deep palpation of the abdomen; the remainder of the physical exam was 
unremarkable. Routine laboratory studies were within normal limits; hemoglobin was 15.3 g/dl, mean 
corpuscular volume was 87 fl, Clostridium difficile toxin gene polymerase chain reaction was 
negative. Stool cultures were negative for Salmonella, Shigella, Campylobacter, and Escherichia coli 
O157:H7. Parasitology stool test was negative. He had inpatient colonoscopy performed after his 
presentation of 18 days of diarrhea, in which erythema congestion and ulceration in the rectum, 
sigmoid colon, and descending colon, was found. Biopsies were taken. On histological examination, 
the rectal, sigmoid, and descending colon mucosa showed mucosal hyperplasia with crypt abscess 
and evidence of acute and chronic inflammation. A diagnosis of ulcerative colitis was made. 
Treatment commenced with high dose Mesalamine 1600mg twice a day. He quickly improved with 
no abdominal pain and stools returning to solid stools 3 times per day at 15 months follow up.  
 
Discussion: Commonly after renal transplant, patients develop diarrhea due to infectious etiologies 
or due to side effects of immunosuppressive medications.  Inflammatory bowel disease (IBD) such 
as ulcerative colitis is an uncommon cause of diarrhea after transplantation, particularly inflammatory 
bowel diseases that occurs as new onset after transplantation. 1 IBD is unexpected while patients are 
on immunosuppression because IBD is believed to be the result of inappropriately activated mucosal 
immune system, and immunosuppression is the treatment for IBD. 1 This patient developed 
ulcerative colitis twelve years after his renal transplant; this delay in presentation may be the result of 
lesser use of corticosteroids in the late post-transplant period. 2 Another explanation may be that the 
allograft may reconstitute a competent immune system in the recipient, and immunosuppressive 
therapy makes the patient susceptible to opportunistic infections that may trigger IBD manifestations. 
3 Moreover, tacrolimus is associated with the higher incidence of diarrhea. Tacrolimus inhibits the 
peptidyl-prolyl isomerase enzyme activity and interfere with effect T-cell intracellular signaling.4 In 
some genetically predisposed individuals, tacrolimus may lead to the reduction of the CD8 
suppressor cells to a greater degree than other T-cell populations, increasing the helper-to-
suppressor ratio; this T cell imbalance has been reported to be an etiological factor in IBD.5 
Therefore, although the development of IBD is rare after kidney transplantation, immunosuppressive 
medication effects and certain genetic predispositions may trigger an unusual presentation of IBD is 
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38 Implicit Biases and Perceptions of Surgeons in the Operating Room: A Simulation Based 
Study (*Digital Poster) 




Introduction: Implicit biases are increasingly recognized as a wide-spread phenomenon in medicine, 
including surgery.  In surgery, physicians and other providers of different specialties and expertise 
work together in an operating room (OR) that impacts lives. Any implicit biases in such dynamic 
environments could lead to poor satisfaction and performance of providers, which in turn may result 
in poor patient outcomes. The primary objective of this study was to assess perception of the lead 
surgeon in a stressful situation in OR.  
 
Methods: The simulated scenarios used 8 different actors as lead surgeon with the possible 
combination of age (<40 vs. >55), race (white vs. black), and gender (male vs. female). An IRB 
approved anonymous video-based survey was distributed nationwide to surgeons, residents, OR 
nurses and ancillary OR staff. The survey included demographic questions, 3 short videos and 
questions regarding the perception of the situation and lead surgeon. The perception towards the lead 
surgeon was divided into favorable, unfavorable, and neutral categories. Favorable perception 
included the surgeon’s behavior that was thought to be commendable, acceptable, or the surgeon 
should have received an apology. The unfavorable perception included responses, such as inform 
managers of surgeon’s behavior, surgeon should apologize to the OR staff, or the surgeon should 
receive probation. The participants also rated overall performance of the surgeon at the end on a 5-
star rating system. 
 
Results: There were 419 respondents, 53.7% were females. Higher proportion of the respondents 
(53.5%) were attending surgeons. Our results suggest that both gender and age are significantly 
associated with the perception of a lead surgeon. Older surgeons were perceived more favorably than 
their younger counterparts; 50.5% versus 35.6%, respectively (p=0.009). Similarly, male surgeons 
were perceived more favorably than female surgeons; 47.2 vs. 37.7 (p=???) (Figure 1). The overall 
rating of a surgeon suggests that older surgeons were rated higher than younger (3.27 vs 3.05, 
p=XXX). While assessing the group of older surgeons in details for race, our data showed that older 
white males were ranked significantly higher (3.53/5) than all other group of surgeons.  
 
Conclusion: Widespread perception of gender bias in surgery may not be the only bias that exists in 
OR. Our data shows that older surgeons, especially older white male, have more favorable perceptions 
than any other lead surgeon. These results shed light on some of the challenges faced by young 
surgeons, especially female surgeons, taking on a leadership role in the OR.  Implicit bias may affect 
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the environment during surgery and consequently may impact patient care.  These results can provide 
insight in developing inter-professional education curriculum or training for residents, attendings and 
OR staff to work on such implicit biases and foster great cohesiveness of the surgical team in providing 




39 Spironolactone depletes the XPB protein and inhibits DNA damage responses in UVB-
irradiated human skin 
 Michael Kemp, Jeffrey Travers 
Pharmacology & Toxicology 
UVB wavelengths of light induce the formation of photoproducts in genomic DNA that are potentially 
mutagenic and detrimental to epidermal cell function. Interestingly, the mineralocorticoid and 
androgen receptor antagonist spironolactone (SP) was recently identified as an inhibitor of UV 
photoproduct removal in human cancer cells in vitro via its ability to promote the rapid proteolytic 
degradation of the DNA repair protein XPB (xeroderma pigmentosum group B). Using normal human 
keratinocytes in vitro and skin explants ex vivo, we find that SP rapidly depleted XPB protein in both 
systems and abrogated two major responses to UVB-induced DNA damage, including the removal of 
UV photoproducts from genomic DNA and the activation of the ATR/ATM DNA damage kinase 
signaling. These effects were also correlated with both mutagenesis and a predisposition to UVB-
induced cell death but were unique to SP, as neither the SP metabolites canrenone and 7α-
thiomethylspironolactone nor the more specific mineralocorticoid receptor antagonist eplerenone 
impacted XPB protein levels or the UVB response. Our findings provide a new approach for studying 
XPB and the UVB DNA damage response in human skin ex vivo and indicate that SP may increase 
UVB mutagenesis and skin cancer risk in certain individuals. 
 
40 Utilization of Cardiac Stress Testing at the Dayton VA from October 2016 to February 2017  
 Alex Lang, Mark Saling 
Internal Medicine 
Background: Determining when a cardiac stress test is indicated in a hospital is a challenging and 
expensive decision. According to a study in the Annals of Internal Medicine, roughly half a billion 
dollars is spent on unnecessary stress tests in the United States each year. An MPI stress test can 
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cost $2000 on average. Stress testing can lead to false positive results leading to far more 
expensive interventions. One way to help decrease the rising cost of health care is to focus on 
reducing the frequency of inappropriate cardiac stress testing in an inpatient hospital setting. 
 
Method: 133 patients who were admitted to the Dayton VA from October 2016- February 2017 were 
analyzed with a diagnosis of chest pain. A retrospective chart review was performed looking at their 
clinical course from admission to discharge. We compared length of stay, assessment of chest pain 
from clinical presentation to accepted pretest probability scoring via Duke CAD score and Diamond 
Forrester Classification, whether a stress test was performed during this admission, and what 
subsequent interventions took place. We compared the patients in the cohort who were seen by a 
hospitalist with patients who were seen by an internal medicine resident. 
 
Results: Our data demonstrated that there was poor accuracy for determining cardiac chest pain 
with the current system. Our data showed that the patients seen by internal medicine residents had a 
reduced length of stay, better assessment of chest pain, and better accuracy for stress testing in 
patients who were positive for coronary artery disease when compared to those seen by 
hospitalists.  
 
Discussion: With the growing concern for waste of healthcare dollars, as physicians we are 
encouraged to order the right test at the right time. Our study supports the trend of over utilizing 
stress tests in chest pain. Recent studies show that our current systems for predicting CAD grossly 
overestimate the risk. A more accurate system needs to be developed to decrease the ordering of 
unnecessary stress tests.  We must also strive for better care to limit these excess costs, like the 
internal medicine resident teams demonstrated compared to their hospitalist counterparts. 
 
41 Joint Multi-Theater Spinal Fixation (*Digital Poster)  
 Michael Lee, John Bini, Jason Miner, Allison Drury and Julia Whitis.  
Surgery 
Background: Many soldiers in support of Operation Iraqi Freedom, Operation Enduring Freedom, and 
Operation New Dawn sustained unstable spinal injuries requiring placement of spinal hardware. It was 
most customary to defer fixations of unstable spine injuries to Role 4 and Role 5 military treatment 
facilities due to concerns for infection risk and related complications; though after an extensive 
literature search, it was found that there are no current clinical practice guidelines to direct surgeons 
in the decision to delay fixation. Our objective was to evaluate the practice of placing spinal 
instrumentation and examine the differences between those patients instrumented in theater versus 
those with delayed instrumentation. 
 
Methods: Data was gathered from the beginning of Operation Iraqi Freedom/Operation Enduring 
Freedom with record review from the Armed Forces Health Longitudinal Health Joint Theater Trauma 
Registry (JTTR), Application (AHLTA), Patient Administration and Biostatisitics Activity (PASBA), and 
Joint Patient Tracking Application (JPTA). Soldiers with spinal injuries requiring fixation were selected 
and separated based on spinal instrumentation placed in theater or out of theater. Each group was 
assessed for development of complications and need for re-operation. Complications included 
abdominal compartment syndrome, acinetobactor, acute renal failure, acute respiratory distress 
syndrome (ARDS), acute respiratory failure, acute sinusitis, aspiration pneumonia, bacteremia, 
decubitus ulcers/skin tears, deep vein thrombosis (DVT), disseminated fungal infection, empyema, 
intra-abdominal abscess, line sepsis, pleural effusion, pneumonia, pulmonary embolus sepsis, 
systemic inflammatory response syndrome (SIRS), urinary tract infection (UTI), ventilator associated 
pneumonia (VAP), wound infection. Warriors with extensive burn injuries, open long bone fractures, 




Results: 344 soldiers were found to receive spinal fixation; 116 underwent instrumentation in theater 
while 235 were deferred for out of theater fixation. Those with fixations in theater had a lower overall 
complication rate in comparison to the out of theater population. In analysis of each individual 
complication, soldiers who underwent delayed fixation out of theater had higher incidence of PE, DVT, 
stage 3 and 4 ulcers along with increased rate of infectious processes. Early fixation in theater was 
related to greater incidence of loss of operative reduction/fixation in comparison to the out of theater 
counterparts. When comparing complication percentages between both groups, an overall p 
value for all accounting for all examined complications was found to be 0.9825. 
 
Conclusion: In theater fixation was not associated with greater risk of infection as previously assumed 
along with lower rates of several other complications. Given these outcomes, early fixation may be 
favored while understanding these benefits are attenuated by the increase of loss of fixation. In the 
decision to proceed with early fixation, the instrumentation available along with the training and 
experience of the surgeon should be other considered factors.  
 
42 DDx "Divas": Teaching Medical Students to Be Differential Diagnosis Experts 
 Frederic Leeds, Alexander Cook, Kareem Atwa 
Family Medicine 
Differential diagnosis (DDx) is one of the most important cognitive skills that medical students must 
acquire and develop in the course of their training. The capacity for generating inclusive, accurate 
differentials is essential to acquiring complete patient histories, performing problem-focused physical 
examinations, ordering diagnostic tests, and selecting appropriate therapies. However, there is a 
paucity of data regarding the most effective methods for teaching DDx skills to medical students. In 
this study, we hypothesized that third-year clerkship students (n=114) would demonstrate 
measurable increases in the size of their differentials after being sequentially exposed to four meta-
memory techniques (“tricks”). In a 90-minute didactics session, students were given pairs of cases, 
and asked to produce a timed differential before and after learning each trick.  Though there were 
general trends of positive effect for all the tricks, only one specific trick (the “Mental CT Scan”) 
significantly increased the size of student differentials (+13.3%, p=.0005).  However, a marked 
cumulative increase across all 4 tricks was noted (+36.5%, p < .0001). We conclude that the 
teaching of pragmatic meta-memory techniques is an effective means for enhancing the DDx skillset 
of clerkship students. We further note the potential merits of employing a “self-evaluating session” 
model to assess the efficacy of a given didactic intervention. 
 
43 DNA Breaks at (CTG/CAG) and (Pu/Py) Microsatellites During Replication Stress; Analysis by 
a Novel Flow Cytometry Assay 
 Rujuta Yashodhan Gadgil, S. Dean Rider, Caitlin Goodman, Todd Lewis, Michael Leffak 
Biochemistry & Molecular Biology 
Double strand breaks (DSBs) at microsatellite DNAs have been implicated in the etiology of complex 
genome rearrangements observed in several human developmental diseases and cancers. We have 
developed a dual fluorescence (DF) reporter assay to analyze DSBs in vivo at (CTG/CAG) 
trinucleotide repeat and (Pu/Py) mirror repeat microsatellites.  
 
In this system, microsatellites are integrated at a single ectopic chromosomal site in HeLa cells, 
bordered by the c-myc replication origin core, an I-SCE1 site, and two fluorescent protein marker 
genes flanked by AluY elements.I-SCE1 cleavage alongside the microsatellites leads to homologous 
recombination between AluY elements and loss of one of the marker genes, which can be detected 
by flow cytometry. However, in the absence of I-Sce1 cleavage, we find that the (CTG/CAG)100 
microsatellite is also sensitive to DSBs from endogenous factors. In addition, replication stressors 
(hydroxyurea, aphidicolin, H2O2, G quadruplex stabilization) significantly enhance the frequency of 
DSBs at the (CTG/CAG)100 and (Pu/Py) microsatellites, but not at control (CTG/CAG)0, 14, 23 or 
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inverted (Py/Pu) microsatellites. Thus, replication-dependent DSBs at (CTG/CAG) and (Pu/Py) 
repeats are dependent on microsatellite length and replication polarity, respectively.  
 
Knockdowns of certain DNA damage response proteins increase (Rad18, POLh) or decrease 
(MUS81, POLk) the sensitivity of the (CTG/CAG)100 microsatellites to replication stress. Strikingly, I-
SCE1 DSBs and microsatellite single-ended DSBs are not repaired by the same mechanism. 
 
We have also modified the DF constructs to allow the analysis of break-induced replication (BIR) 
from the (CTG/CAG)100 microsatellite repeats. BIR results in red fluorescent cells that can be 
isolated by FACS, and ganciclovir-resistant cells that can be isolated by drug selection. We will 
quantitate the elevated rate of mutagenesis due to BIR from the (CTG/CAG)100 microsatellite, and 
demonstrate the effects of knockdown of replication fork processing proteins on BIR. This is a 
robust, gateway system to characterize the effects of replisome stabilization and DNA damage 
response proteins on replication-dependent DSBs at a variety of microsatellites, and the resulting 
BIR mutagenesis and genome rearrangements. 
 
44 Skin keratinocytes release bioactive microvesicle particles in response to thermal burn injury 
 Langni Liu, Katherine Fahy, Christine Rapp, Pariksha Thapa, Jeffrey Travers 
Pharmacology & Toxicology and Dermatology 
Thermal burn injury can result in significant morbidity and mortality. The lipid mediator Platelet-
activating factor (PAF) promotes inflammation and immunosuppression in response to skin injury and 
stimulates epithelial cell derived microvesicle particle (MVP) release, which are small membrane-
derived vesicles released from the plasma membrane that can facilitate intercellular transport of 
bioactive molecules. We have previously found that skin epithelial cells release MVPs in a PAF-
dependent pathway in response to ultraviolet B (UVB) injury.  These studies were designed to assess 
the ability of an experimental burn injury to generate MVPs. We found that thermal burn injury 
stimulated MVP release is PAF receptor (PAF-R) dependent in various skin-derived epithelial cell 
lines, human skin and murine skin. The PAF-R dependence of thermal burn injury-induced MVP 
release was confirmed utilizing a PAF-R antagonist, PAF-R negative cell lines and PAF-R-deficient 
mice. Thermal burn injury-induced MVPs carry large amounts of PAF agonists, and they lead to 
inflammatory responses in WT but not PAF-R-deficient mice, which confirmed its ability to transfer 
PAF agonists. This study suggests that PAF-R dependent release of epithelial MVPs is involved in 
transferring inflammatory signals in response to thermal burn injury. The targeting of MVP release 
helps to better understand the pathophysiology of burn injury and provides premise for a novel 
potential therapeutic target in mitigating thermal burn-induced acute inflammation and after burn 
wound repair. 
 
45 Generalized Anxiety among Emergency Department Patients 
 Matthew Lovell, Justin Anderson, Mitchell McMurray, Nicholas Seitz, Jaree Naqvi, Catherine Marco 
Emergency Medicine 
Introduction: The recognition and treatment of anxiety disorder among emergency department 
patients is important to mental health and functional status.  
 
Background: The Generalized Anxiety Disorder (GAD) 7-item scale is a useful and efficient 
screening tool to recognize patients with GAD criteria. Scores >8 suggests the diagnosis of GAD and 
has shown good reliability in a variety of clinical settings.  
 
Results: 320 patients participated with an overall participation rate of 93% and an average age of 
47.2+ 18.1. Majority of patients (63%) were female. African American patients made up 35% of the 
patient demographic and Caucasian made up 63%. A majority of participants (55%; N=175), met 
criteria for GAD. A minority 30%; N=97) of patients had a previous diagnosis of anxiety listed in the 














 0 Not at all 1 Several 
days 




1. Feeling nervous, anxious, or on 
edge 
 
118 (36.9%) 58 (18.1%) 49 (15.3%) 95 (29.7%) 
2. Not being able to stop or control 
worrying 
130 (40.6%) 57 (17.8%) 40 (12.5%) 93 (29.1%) 
3. Worrying too much about different 
things 
101 (31.6%) 54 (16.9%) 55 (17.2%) 110 (34.4%) 
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4. Trouble relaxing 
 
93 (29.1%) 62 (19.4%) 49 (15.3%) 116 (36.3%) 
5. Being so restless that it's hard to sit 
still 
153 (47.8%) 47 (14.7%) 48 (15.0%) 72 (22.5%) 
6. Becoming easily annoyed or irritable 97 (30.3%) 74 (23.1%) 57 (17.8%) 92 (28.8%) 
7. Feeling afraid as if something awful 
might happen 




Conclusions: Factors associated with a GAD-7 score of >8 were younger age, previous diagnosis 
of anxiety, and hospital admission. There was no correlation between GAD-7 scores and patient self-
reported pain scores using the verbal numeric rating pain scale. Our findings highlight a high 
prevalence of GAD among ED patients. These findings highlight the need for increased awareness 
of anxiety among emergency department patients. 
 
46 Comparison of Infants Undergoing Orthopedic Surgery for Club Foot Deformity: Spinal vs 
General Anesthesia--WITHDRAWN 
 Kristen Spisak, Michael Albert, Mack Malarkey, Kyle Rako  
Anesthesiology 
Purpose: Possible long term neurocognitive effects associated with early and repeated childhood 
exposure to general anesthesia (GA) has led clinicians to seek alternative techniques, such as 
regional anesthesia.  In this study, we examine spinal anesthesia (SA) versus GA for the surgical 
treatment of club feet in infants under one year of age.  We postulate that SA is an equally effective, 
if not superior, alternative to GA for this particular surgery.  
 
Methods: We retrospectively reviewed the charts of 18 weight-matched patients up to age one year 
who underwent unilateral or bilateral percutaneous heel cord tenotomy and casting for congenital 
clubfoot deformity between the years 2015 to 2018.  Outcomes measured included length of time in 
operating (OR) and recovery (RR) rooms, rate of post-operative admission, time to first feed, and 
intra-operative opioid administration.   
 
Results:  In this study, there were 12 GA and 6 SA patients.  There was no significant difference in 
hours of OR time (1.38 + 0.96 GA vs. 0.75 + 0.17 SA, p=0.1) or RR time (7.18 + 9.56 GA vs. 2.27 + 
3 SA, p=0.24).  Twenty-five percent of GA patients and 0% of SA patients required overnight 
admission, despite the fact that the GA patients were on average 4.7 months older than SA (7.83 
+2.82 GA vs. 3.08 + 1.02 SA, p=0.001).  SA patients also experienced an earlier time to first feed 
when compared to GA patients (0.81 + 0.31 hours vs. 1.21 + 0.35 hours, respectively, p=0.03).  
Additionally, 100% of GA patients and 0% of SA patients required intra-operative opioids.  
 
Conclusion: For congenital clubfoot surgery, infants receiving spinal anesthesia were able to avoid 
admission, experienced shorter time to first feed, and required zero intra-operative opioids.  These 
findings show that SA is a superior alternative to GA for children undergoing surgery for clubfoot 
deformity, despite our small sample size.  Using spinal anesthesia, inhalational anesthetic and opioid 
exposure is eliminated, infants are able to eat sooner, and overnight admissions can be avoided in 




47 Minding Your PHI: A Beginner's Guide to Protecting PHI with REDCap 
 Rose Maxwell, Marjorie Bowman 
OB/GYN 
Protecting personally identifiable information is important in clinical research. Recognizing, 
collecting, and managing protected health information (PHI) for clinical research can be a challenge 
for novice researchers.  The purpose of this project was to identify common issues and provide 
practical guidance for beginners related to protecting PHI. 
Common issues include: 1. Recognition of PHI, e.g. lack of recognition of ‘indirect’ PHI, i.e., that the 
combination of two or more non-PHI data types or other specific information could result in 
identifiable data requiring protection; 2. Collection of PHI, either proposed collection of data not 
necessary for fulfillment of the project’s objectives, or potential inadvertent collection of PHI in free 
text response items; and 3. Management of PHI data, such as using coding systems that include 
PHI, or data collection techniques, electronic data storage, or software with inadequate PHI 
protections.  
Our paper provides guidance for addressing the following: 1) A brief review of the elements of PHI, 
particularly ‘indirect’ PHI; 2) Sample data management plans for common project types relevant to 
novice clinical researchers; 3) Basic techniques for avoiding issues when collecting PHI, securing 
and limiting access to collected PHI, and management of released PHI; and 4) Methods for 
implementing these techniques in the Research Electronic Data Capture (REDCap) system, a 
commonly used and readily available research data management software system. See 
https://www.wright.edu/research/resources/redcap. 
Examples of data collection options that offer protection of PHI: 
1. Instead of using PHI identifiers for the research ID number, create a research specific ID or 
use record auto-number function in REDCap. 
2. Instead of collecting birthdate, use age ranges, or record birth year only or age in years only 
(all ages 90 or older must be condensed into an “over 90” group). 
3. Instead of collecting the data of hospital admission and discharge, use the length of stay, or 
use season of the year, as appropriate. 
4. Avoid requiring answers to every question before proceeding, particularly for open-text 
response items, and include other response options such as ‘prefer not to answer’ or ‘other’.  
5. Avoid Open-Text response, as people may respond with PHI information.  Alternatively, use 
wording such as “Please do not provide specifics such as your age, birthdate, telephone 
number of address in your response.” 
By recognizing PHI, identifying required data elements for the project, developing a data 
management plan, and using research appropriate software, researchers are able to confidently 
record, store and analyze data so that PHI remains secure. 
 
48 Associated Factors That Predate Diagnosis with Vulvar Lichen Sclerosus 
 Rose Maxwell, Autumn Fredrick, Hershel Dobkin, Malvika Sharma, Sheela Barhan 
OB/GYN 
Introduction: The etiology of Vulvar Lichen Sclerosus (VLS) is not well understood. Several 
mechanisms and risk factors have been proposed. The purpose of this study is to identify medical 
factors that predate diagnosis with VLS. 
 
Method: This is a retrospective chart review of 50 randomly selected patients from all women with 
the diagnosis of VLS seen at our facility between January 1, 2006 to January 1, 2016. Demographic 
and clinical data were obtained from the medical records for each patient. 
 
Results: We found that the majority of patients (58.5%) had used systematic steroid therapy for non-
vulvovaginal purposes prior to VLS diagnosis. The percentage of women with VLS who used 
hormone replacement therapy (HRT) (34%) was significantly higher than HRT use in post-




Conclusion: The large number of women using systemic steroid therapy for non-vulvovaginal 
conditions prior to receiving the diagnosis of VLS may be an indication that there is an underlying 
inflammatory/autoimmune condition that predates VLS. We also noted greater use of HRT in the 
preceding years to VLS, which has not been noted in the literature. Whether this increase in use is 
aimed at managing vulvovaginal complaints associated with menopause or early symptoms of VLS 
is uncertain. The ongoing vulvovaginal complaints in these women, after using HRT, may bring to 
clinical attention and underlying vulvovaginal disease process such as VLS. 
 
49 Daily Oral Dosing Of Vitamin D3 Using 5000 To 50,000 International Units A Day in Long-Term 
Hospitalized Patients: Insights from a Seven Year Experience 
 Patrick McCullough, Douglas Lehrer 
Psychiatry 
Vitamin D3 is a seco-steroid hormone produced in the skin in amounts estimated up to 25,000 
international units (IUs) a day by the action of UVB radiation on 7-dehydrocholesterol. Vitamin D 
deficiency is common due to both lack of adequate sun exposure to the skin, and because vitamin D 
is present in very few food sources. Vitamin D deficiency is strongly linked to increased risk for a 
multitude of diseases, several of which were shown to improve in the 1930’s and 1940’s with either 
adequate UVB exposure to the skin, or to oral supplementation with vitamin D. These diseases 
include asthma, psoriasis, rheumatoid arthritis, rickets and tuberculosis. All patients in our hospital 
have been routinely screened on admission for vitamin D deficiency since July 2011, and offered 
supplementation to either correct or prevent deficiency. During this time we have admitted over 4700 
patients, the vast majority of whom agreed to supplementation with either 5000 or 10,000 IUs/day. 
Due to disease concerns, a few agreed to larger amounts, ranging from 20,000 to 50,000 IUs/day. 
There have been no cases of vitamin D3 induced hypercalcemia or any adverse events attributable 
to vitamin D3 supplementation in any patient. Three patients with psoriasis treated solely with 
vitamin D3 improved markedly using 20,000 to 50,000 IUs/day. Analysis of 564 admissions since 
January 2017 not on D3 at the time of admission revealed 26.1% with 25-hydroxyvitamin D3 
(25OHD3) blood levels < 20ng/ml, 61.3% < 30ng/ml, a mean blood level of 28.1ng/ml, and a range 
of 5.3 to 65.3ng/ml. Analysis of 342 inpatients during the same time period on D3 long enough to 
develop 25OHD3 blood levels > 75ng/ml showed a mean blood level of 121.3ng/ml, and a range of 
74.8 to 384.8ng/ml. The average serum calcium level was 9.5mg/dl in both groups, with ranges of 
8.4 to 10.7 (no D3) vs 8.6 to 10.7mg/dl (D3), after excluding patients with other causes of 
hypercalcemia. The average intact parathyroid hormone level was 24.5pg/ml (D3) vs 30.6pg/ml (no 
D3). In summary, long-term supplementation with vitamin D3 in doses ranging from 5000 to 50,000 
IUs per day appears to be safe.  
 
50 Cesarean Wound Risk Assessment and Management 
 Kara Griffiths, Xuan-Loc Nguyen, Rose Maxwell, Hari Polenakovik, Jerome Yaklic, Theodore Talbot, 
Brian McMains, Michael Galloway 
OB/GYN 
Introduction: Surgical site infections (SSIs) represent approximately 31% of all hospital-acquired 
infections with an estimated 150,000 SSIs per year.  These infections not only result in patient 
morbidity, but also increase length of hospital stay and medical costs. Cesarean delivery is the 
primary contributor to SSIs. 
There are known risk factors for cesarean SSIs, such as obesity, diabetes, and labor. No studies 
have been done to determine the benefits of stratifying patients into risks categories in order to tailor 
their wound management with the goal of preventing infection. The objective of this project is to use 
a risk stratification checklist, based on the known risk factors for the development of SSIs, in order to 
categorize women into high and low risk groups and to provide tailored wound management therapy 




Methods: This is Phase 1 or a prospective 2-phase quality improvement project. All female patients 
of any age undergoing cesarean sections between 3/1/2016 and 2/28/2017 were included in the 
project. Patients were categorized into high and low-risk groups for developing SSIs, based on risk 
factors. Low-risk (LR) patients received standard pre-operative cefotetan and standard dressing for 
24hrs post-op. High-risk (HR) patients received 1 additional dose of cefotetan for 24hrs of coverage 
and a Mepilex dressing for 7 days post-op. For PCN allergic patients, clindamycin and gentamicin 
were used. The primary outcome is development of a SSI, defined according to the NHSN of the 
CDC, within 30 days of delivery. 
 
Results: There were 383 eligible patients. One hundred thirty-five (135) patients were excluded due 
to lack of adherence to the stratification and management protocol.  Two hundred forty-eight (248) 
patients included 94 who met Low-Risk criteria and 154 who met High-Risk criteria. Groups did not 
differ on demographic data, other than BMI, which was a criterion for group membership. The two 
groups differed in the presence of risk factors as expected. There were no differences in 
demographic data between those who did and did not develop an infection.  
 
Data from 3/2015-2/2016 (pre-study period) and 3/2016-2/2017 (study period) showed a decrease in 
the total percentage of SSI from 6.1% to 2.4%. Superficial incisional SSIs occurred in 1% of patients 
(28.6% decrease). Deep incisional and organ/space SSIs occurred in 0.3% of patients (37.3% 
decrease). 
An estimated cost savings of $166,280 resulted from the implemented risk stratification/wound 
management protocol used in this study.   
 
Conclusion: The results of this first phase of our quality improvement project show an overall 
decrease in SSI after using a risk stratification checklist to allocate patients to high and low-risk 
wound management groups. Our risk stratification protocol eliminated the influence of previously 
identified risk factors for the development of SSIs, resulting in similar outcomes in both high and low-
risk groups. The overall admissions for deep incisional and organ/space SSI have decreased 
significantly, with estimated cost savings of $166,280 over the 1 year project period. We have 
demonstrated that by stratifying patients into high and low-risk groups for infection, we can better 
tailor management to prevent SSIs, resulting in reduced patient morbidity and decreased costs 
associated with SSIs.  
 
51 Relationship Between Age at Achieving Adult Height and Anterior Cruciate Ligament (ACL) 
Injury-Related Biomechanical Profiles in Young Adult Males 
 Sarah Kreul, Zac DiPaolo, Andrew Steffensmeier, Garyn Metoyer, Andy Froehle 
Orthopaedics 
 
Introduction: Identifying risk factors for anterior cruciate ligament injury is important for initiating 
preventative interventions to minimize injuries. Injury risk screening and prevention can reduce long-
term health consequences in adolescents while maximizing their benefits from sports participation. 
Our previous research suggest that the timing and pace of pubertal growth influence biomechanical 
risk factors for ACL injury in females. The purpose of the present study is to extend that analysis to 
males, by analyzing frontal plane knee kinematics and kinetics during a drop-vertical-jump (DVJ) test 
in relation to age at achieving adult height. 
 
Methods: Twenty-three recreationally active male undergraduate and medical students were 
included in the sample. Subjects completed a recall questionnaire on pubertal growth, physical 
activity, and injury history. All subjects reported having zero previous ACL injuries. A set of five DVJ 
tests was performed, during which six Osprey cameras (Motion Analysis Corp., Santa Rosa, CA) 
recorded kinematic data from 21 retroreflective markers places at anatomical locations per the Helen 
Hayes marker system. Subjects landed on a Kistler force plate which recorded kinematic data, 
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synchronized with the cameras. The three best trials were selected for processing, using the Cortex 
software package, and biomechanical analysis focused on the period between initial contact with the 
force plate (IC) through toe-off (TO). Statistical analysis of the correlations (Pearson’s r) between 
age at achieving adult height and knee kinematic and kinetic variables was performed in SAS 9.4 
(SAS Institute, Cary, NC), with significance set to α = 0.05. Because this is a small, exploratory 
study, no correction to α was made for multiple comparisons. 
 
Results: Age at achieving adult height was significantly, negatively correlated with knee frontal plane 
angle at IC (r = -0.49, P = 0.018) and at TO (r = -0.54, P = 0.007), as well as with peak varus angle 
during contact (r = -0.56, P = 0.006). Despite a similar, negative trend, peak valgus angle was not 
significantly correlated with age at adult height (r = -0.33, P = 0.123). Peak varus moment and the 
peak vertical ground reaction force were each significantly, positively related to age at adult height 
(respectively: r = 0.49, P = 0.018; r = 0.60, P = 0.003). None of the other frontal plane moments were 
significantly related to age at achieving adult height (IC: r = 0.20, P = 0.368; TO r = 0.24, P = 0.366; 
peak valgus moment: r = 0.17, P = 0.431). 
 
Conclusion: The results of this study show that later maturation in males is associated with a 
tendency to maintain a more valgus knee at IC, TO, and throughout ground contact during a DVJ, 
although peak valgus angles were not related to age at adult height. Dynamic valgus alignment 
during tasks that involve high loads has been shown to increase risk for ACL injury. Therefore, it 
appears that later developing males may be at higher risk for injury. This risk may be exacerbated by 
the higher peak vertical ground reaction forces also experienced by later developers, which elevate 
overall knee loading. Finally, some compensation in the form of medial thigh musculature may be 
occurring in later developing males, as they also tended to have higher peak varus moments during 
contact, which may function to limit valgus angulation. Testing this hypothesis would require further 
analysis of the timing of peak valgus angles and varus moments, as well as electromyographic study 
of medial thigh muscle activation patterns. Ongoing work in our lab will address these issues. Also of 
interest, the observed pattern in males is the reverse of what we have previously found in females, 
where earlier development is related to riskier biomechanical patterns. This preliminary finding of 
opposite effects of pubertal growth timing on ACL risk injury risk in males vs. females merits further 
study. 
 
52 Alteration of T-tubular Architecture and Capacitance Changes in Huntington's Disease 
 Sabrina Metzger, Shannon Romer, Mark Rich, Andrew Voss 
Neuroscience Cell Biology & Physiology 
Huntington’s disease (HD) is an inherited disorder with debilitating motor, cognitive, and psychiatric 
dysfunction. Motor symptoms, including chorea, rigidity, dystonia, and weakness, have principally 
been attributed to central neurodegeneration, but recent work suggests that primary skeletal muscle 
defects may also contribute to the motor symptoms. Electrophysiology studies in our lab have 
revealed a marked decrease in specific capacitance in HD muscle fibers from R6/2 transgenic mice 
compared with controls. This reduced capacitance is greater than expected when accounting for the 
smaller size of HD fibers. Because the transverse tubular system (TTS) in skeletal muscle makes up 
a significant proportion of total cell membrane, we hypothesized that structural changes in the TTS 
were responsible for reduced capacitance in the disease state. A loss or disruption of membrane in 
the TTS could directly contribute to weakness in HD. Decreased t-tubule diameters in HD fibers 
without changes in overall cellular TTS density were confirmed using quantitative electron and 
confocal microscopy. Here, we present results of calculations based on a cylindrical model of 
skeletal muscle incorporating these changes in muscle fiber and TTS architecture that account for 
reduced specific capacitance in HD. These results may help our understanding of muscle function in 





53 Patterns and Correlates of Methamphetamine Use among Opioid Dependent Users  
 Avery Moeller, Raminta  Daniulaityte, Robert  Carlson 
Population & Public Health Sciences 
Introduction: Over the past few months, there has been a surge in the availability and use of 
methamphetamine within the Dayton metropolitan area (NSDUH, 2017). The key aims were to 
characterize methamphetamine use practices, associated drug use, and health-related 
characteristics among opioid dependent users recruited in the Dayton metro area.  
 
Methods: Participants were recruited between May 2017 and August 2018 to participate in a natural 
history study on use of diverted buprenorphine. To be eligible for the study, participants had to meet 
the following eligibility requirements: 1) 18 years or older; 2) current moderate or severe opioid use 
disorder; 3) use of diverted buprenorphine products at least once in the past 6 months. Participants 
were recruited through craigslist ads, flyers and referrals from other study participants. Quantitative 
interviews were conducted with 306 participants. Statistical Package for the Social Sciences (SPSS) 
was used to perform analyses. The use of a Chi-Square and analysis of variance (ANOVA) were 
used to compare frequent and less frequent methamphetamine users, in regards to demographic 
and drug use characteristics. Comparisons were conducted between individuals who reported using 
methamphetamine more than one time per week and individuals who reported using 
methamphetamine less than one time per week (although they did report using it in the past six 
months). 
 
Results: Of the 306 participants interviewed, 243 (79.4%) reported ever using methamphetamine in 
their lifetimes. The average age for first time use of methamphetamine was 29 years old, and many 
of the participants had complex drug histories—reporting they had used the following drugs at least 
once in their life: Cocaine (297, 97.1%), Benzodiazepines (274, 89.5%), and Marijuana (301, 
98.4%).  Eighty-four (27.5%) of the 306 participants reported use of methamphetamine at least one 
time in the past week (at the time of the interview). An equal amount of males (42, 50%) and females 
(42, 50%) reported methamphetamine use more than once per week. Those who used 
methamphetamine more than one time per week were significantly white (p=.040 at alpha .050), and 
were mainly unemployed (62, 73.8%). A significant number of the participants (who reported use of 
methamphetamine more than once per week) reported injection as their prefer mode of 
administration (p=.000) at alpha level .050. Those participants who reported use of heroin more than 
once per week were also significantly more likely to use methamphetamine more than once per 
week (p=.001) at alpha level .050. There was also significance showing that regular 
methamphetamine users were younger (p=.049) at alpha level .050 and that they were more likely to 
be homeless (p=.001) at alpha level .050.  
 
Discussion: The data suggests that regular heroin users are significantly more likely to use 
methamphetamine on a regular basis (more than once per week). These findings can contribute to 
the development of intervention techniques for drug treatment programs. It also illustrates the 
importance of having clean needles available for intravenous drug users.  
 
54 A-DRESS-ing the Big Picture: Liver Injury as Evidence of DRESS Syndrome 
 Jina Moon, Melinda Wayde, Mustafa Musleh 
Gastroenterology 
Introduction: DRESS (Drug Reaction with Eosinophilia and Systemic Symptoms) syndrome is a 
rare and incompletely understood condition. It can be caused by many medications, but due to its 
characteristic latency period of 2-8 weeks as well as features that can be confused with other 
conditions, particularly in the inpatient setting, it can be difficult to diagnose. We are presenting a 
case of a woman diagnosed with DRESS after a Gastroenterology consult for elevated liver function 
tests (LFTs). 
Case: A 60-year-old female with past medical history significant for polysubstance abuse and 
schizoaffective disorder presented to the hospital with fever, diffuse body rash, shortness of breath 
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and altered mental state. Four weeks prior to her admission, the patient was in another institution for 
unresponsiveness. An EEG at that time showed status epilepticus. The patient was placed on 
phenytoin and levetiracetam and was discharged to a nursing facility.  
On the current admission, the patient’s vitals were temperature 98.6oF, heart rate 129, blood 
pressure 87/55 mmHg, respiratory rate 27, and oxygen saturation 100% on ventilation. On exam the 
patient was on a ventilator, was diffusely tender to palpation of her abdomen, and had a diffuse rash.  
Her lab studies showed an elevated leukocyte count of 27.7 K/mm3 with 30% eosinophils. Her 
metabolic panel showed a minimally elevated alkaline phosphatase (AP) of 206 IU/L. Initial chest x-
ray showed findings consistent of a pneumonia. She was initially diagnosed with sepsis, but was 
suspected to have some drug reaction.  She was started on antibiotics. In the next few days her liver 
tests worsened. AP went up to 1315 IU/L, AST 294 U/L, ALT 260 U/L. Further work up was obtained 
to rule out other causes of her liver injury. Acute hepatitis panel, antinuclear antibody (ANA), anti-
mitochondrial antibody (AMA), and anti-smooth muscle antibody (ASMA) were all negative. A 
ultrasound and CT scan of the abdomen, were unrevealing.  
After extensive research of the drugs given to the patient at prior hospitalizations, DRESS syndrome 
was suspected secondary to exposure to anticonvulsants. Phenytoin and levetiracetam were 
discontinued and she was placed on zosinamide for seizure management. Due to the presence of 
lung disease, she was also started on high-dose steroids. She was closely monitored and observed 
in the hospital for couple of weeks. Her pulmonary function, leukocytosis, eosinophilia, and liver tests 
improved and she was discharged to a nursing facility. Seven weeks later, she was noted to have 
near complete resolution of her liver tests and eosinophilia and her skin rash had resolved.  
Discussion: DRESS syndrome is a severe form of drug hypersensitivity, the cause of which has 
been attributed to many possible hypotheses. Medications associated with DRESS include 
anticonvulsants, protease inhibitors, antibiotics, and NSAIDs.  
Manifestations of DRESS include fever, rash, lymphadenopathy, facial edema, leukocytosis, 
eosinophilia, and abnormal LFTs. Other viscera such as the lungs, kidneys, heart, and colon can be 
involved. As many of these findings can be found in other conditions, particularly in an ICU setting, 
diagnosis can be difficult.  
Treatment hinges on cessation of the culprit agent and supportive therapy. Antipyretics and topical 
steroids may be used to treat symptoms. Systemic steroids are typically used, but may not improve 
all components of DRESS, such as liver manifestations.  
Our patient had many of the typical findings of DRESS; however, it took some time to come to the 
diagnosis. As the prognosis is worse with continued exposure to the inciting agent, it is a good 
reminder to get a complete history and evaluate the patient as a whole to avoid missing this 
potentially life-threatening condition. 
 
55 Dendritic distribution of Cav1.3 and SK channels in spinal motoneurons: a simulation study. 
 Mohamed Mousa, Sherif Elbasiouny 
Neuroscience Cell Biology & Physiology 
Anatomically-detailed 3D computational models of α-motoneurons have been previously used to 
predict the dendritic distribution of Cav1.3 channels from the firing behaviors of motoneurons under 
different experimental conditions (Bui et al. 2006; Elbasiouny et al. 2005). These simulations predicted 
a mid band dendritic location for the Cav1.3 channels. However, these early simulations did not include 
some later-discovered key electrophysiological properties of Cav1.3 channels, such as the warm-up 
phenomenon (Moritz et al. 2007) and the inter-activation of Cav1.3 and SK channels (Li and Bennett 
2007). The absence of these properties from earlier simulations challenge the validity of their 
predictions on Cav1.3 channel distribution and location. Therefore, the goals of the present work were 
to: 1) develop an advanced computational model of the Cav1.3/SK channels that incorporate the 
warm-up phenomenon and the inter-activation of Cav1.3 and SK channels, and 2) reexamine, using 
the advanced Cav1.3/SK channel model, the dendritic distributions of the Cav1.3 and SK channels on 
the motoneuron dendrites. In that regard, more than 14 different distributions representing various 
combinations of SK and Cav1.3 channels’ distributions of different locations (i.e., whole, proximal, mid, 
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or distal locations) and expression pattern (i.e., uniform versus puncta/hot spot distribution) were 
examined in 3D reconstructions of cat motoneuron models. Impressively, only one dendritic 
distribution of SK and Cav1.3 channels was able to match all experimental data well. Our simulation 
results suggest that Cav1.3 and SK channels are predominantly present in high conductances on 
distal dendrites in a puncta expression. Additionally, our simulations indicate that puncta distributions, 
as compared to uniform distributions, allows the generation of a more SK-regulated Ca PIC as well as 
provide higher amplification of synaptic inputs per unit channel conductance, revealing a functional 
significance for puncta expression of these channels. Taken together, SK channels as well as the 
puncta distribution of Cav1.3 channels are cellular mechanisms that control the activation of the strong 
dendritic Ca PIC such that the motoneuron firing rate stays within the physiological range.  
Grant/Other Support: NIH Grant NS091836 
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56 Phosphatidic acid binds to ERK3 and stimulates phosphorylation of the ERK3 activation loop 
 Amanda Myers, Hitham Aldharee, Shimpi Bedi, Weiwen Long 
Biochemistry & Molecular Biology 
Protein kinases modulate the activity of other proteins through phosphorylation and themselves are 
often regulated by phosphorylation of their activation loop. Extracellular signal-Regulated Kinase 3 
(ERK3) is an atypical member of the ERK family of Mitogen-Activated Protein Kinases (MAPK), with 
a Ser-Glu-Gly (SEG) motif in its activation loop rather than the canonical Thr-Xaa-Tyr (TXY) motif of 
ERK1/2. Activation loop phosphorylation of ERK3 is not regulated by the signals known to activate 
ERK1/2, such as mitogenic growth factors. The cellular stimuli activating ERK3 kinase are virtually 
unknown. Some kinases, including mTOR and p21 activated kinase 1 and 2 (PAK1/2), are 
stimulated by binding to certain phospho-lipid signaling molecules, such as phosphatidic acids. Here, 
we show ERK3 binds to specific phospholipids in vitro, and the C-terminal domain may be important 
for this interaction. In addition, ERK3 can localize to the cell membrane. Further, phosphatidic acid 
stimulated phosphorylation of the activation loop in ERK3. Together, these results suggest that 
ERK3 kinase activity might be upregulated by specific phosphatidic acid species in cells. 
 
57 Key Factors Influencing Turn-Around-Time in the Operating Room 
 Jaree Naqvi, Shahryar Qureshi 
Pharmacology & Toxicology 
This observational study was conducted at a local surgical center to identify key factors influencing 
operating room (OR) turn-around-time (TAT), one of the factors that define how many patients can 
be operated on for the same procedure in succession in a given day. This study also aimed at 
creating a process map to identify ideal work-flow for turnover tasks and pinpoint key areas for 
improvement in TAT. This involved observing turnover procedures for various surgeries and 
documenting workflow while logging the amount of time it takes to complete each task in the OR. 
Additionally, operating room staff were interviewed to identify confounding factors that could 
adversely affect TAT. We found multiple instances of avoidable errors that negatively impacted TAT, 
including absence of vital anesthesia medications in the medication cart, absence of patient 
information from the anesthesia database, and last-minute changes to scheduled procedures. We 
also created a process map and Gantt chart that highlights the ideal order for turnover tasks to be 
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completed to maximize efficiency and minimize TAT. The results of this study show that TAT can be 
improved in surgical centers and encourages ORs to analyze their own workflow and find 
opportunities for improvement. Our results provide a framework that can be utilized by centers 
across the world to reduce their TAT and allow for more patients to be seen in a more time-efficient 
manner.  
 
58 Idiopathic Recurrent Pancreatitis from Type Two Sphincter of Oddi Dysfunction 
 Alexander Nurre, Patrick Chen, Padmini Krishnamurthy 
Gastroenterology 
Introduction: Sphincter of Oddi Dysfunction (SOD) is often difficult diagnose. The proposed 
mechanisms include sphincter of oddi (SO) stenosis and dyskinesia of the SO. Stenosis occurs from 
an inflammatory response, resulting in fibrosis and structural narrowing. Dyskinesia involves a 
transient blockage related to motility dysfunction. 
  
Sphincter of oddi dysfunction often subsequently leads to pancreatitis. SOD is a diagnosis of 
exclusion, and SO manometry (SOM) is not attempted until all other causes of pancreatitis have 
been excluded.  We present a rare case of acute recurrent pancreatitis secondary to sphincter of 
oddi dysfunction (SOD). 
 
Case: A 61-year-old female presented with abdominal pain occurring monthly and located in the 
epigastric region with radiation to the back. She denied alleviating or exacerbating factors. Past 
medical history was significant for GERD. She denied extensive alcohol use and reported consuming 
two glasses of wine per month. Surgical history was pertinent for cholecystectomy, appendectomy, 
and sleeve gastrectomy. No significant family history was noted. Labs were significant for an 
aspartate transaminase (AST) of 219 U/L, alanine aminotransferase (ALT) of 107 U/L, and lipase of 
970 U/L. Computed tomography of abdomen found no evidence of pancreatitis. Patient was 
diagnosed with alcoholic pancreatitis and hepatocellular transaminitis. Viral hepatitis studies, 
antinuclear antibody, anti-smooth muscle antibody, and anti-mitochondrial antibody were 
unremarkable. Magnetic resonance cholangiopancreatography revealed mild dilation of the common 
bile and central intrahepatic biliary ducts but no evidence of pancreatitis, mass or stone. She was 
treated with conservative management and discharged home. During follow up two weeks later, she 
reported two more episodes of abdominal pain. She denied any further alcohol consumption. Repeat 
AST was 57 U/L, ALT 100 U/L, and lipase 396 U/L. Esophagogastroduodenoscopy was 
unremarkable. The following month she presented to the emergency department with epigastric pain 
and lipase of 2929 U/L. Patient was referred to specialty center for suspected SOD. Endoscopic 
retrograde cholangiopancreatography with manometry demonstrated a normal SO pressure of 
25mmHg. An 8mm biliary sphincterotomy and 5mm sphincterotomy to the ventral pancreatic duct 
were performed. Her symptoms completely resolved over the following year. 
 
Discussion: SOD should be considered in recurrent idiopathic pancreatitis after excluding common 
etiologies including alcohol, gallstones, microlithiasis, biliary sludge, biliary anatomic abnormalities, 
medications and extrinsic compression of biliary tree. Patients who have undergone 
cholecystectomy and still experience similar pain afterwards may have SOD.   
The clinical manifestations of biliary pain include right upper quadrant pain that lasts for 30 minutes 
to several hours. A duration of pain lasting for seconds or an entire day decreases the suspicion for 
SOD.  
 
Elevated liver chemistries and a dilated common bile duct are supportive of SOD that will respond to 
biliary sphincterotomy. SOM is the gold standard for diagnosing SOD. A pressure >40 mmHg is 
diagnostic of SOD. While our patient had pressures of 25 mmHg, which is less than the diagnostic 
criteria, decision was made to perform sphincterotomy. Upon follow up she had no subjective or 
laboratory evidence of recurrent pancreatitis, suggestive of a cure. This case illustrated the 
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importance of taking a detailed history for biliary pain and working up the rare etiologies of recurrent 
idiopathic pancreatitis. 
 
59 A Systematic Review: Racial Disparities in Diagnosis and Treatment of Schizophrenia Among 
African Americans in the United States  
 Temitope Omoladun, Tracey E. Wilson 
Medical Student 
Context: Mental illness, specifically schizophrenia, is a growing public health concern in the United 
States.  The pressing issues related to disease burden, early detection and treatment for individuals 
with schizophrenia should be a top priority for health care providers and public health agencies.  
Extant research shows that minorities, particularly African Americans, are often times over 
diagnosed with schizophrenia and less likely to receive proper treatment in the U.S mental health 
system. As a result, it is important to examine factors contributing to the mental health disparities 
experienced by this vulnerable population. Such findings can help shift policies and programs 
towards eliminating barriers and providing robust care for individuals and their families.  
 
Objective: To systematically review research evidence that assesses racial differences associated 
with diagnosis and treatment of schizophrenia between African Americans and their white 
counterparts in the United States. 
 
Methods: Qualitative review of research articles describing the characteristics of schizophrenia and 
the effects of race on the diagnosis and treatment of the disorder.  
Seventy-five papers were identified for this study.  Out of this, thirteen papers were included based 
on the description of racial disparities related to schizophrenia diagnoses. Seventeen papers 
describing disparities in the treatment of schizophrenia were also summarized.  
 
Results: Despite the wealth of knowledge there is on racial disparities that exist in the U.S. mental 
care delivery system, little is known on the dynamics and social variables contributing to the gaps in 
care and treatment of individuals with schizophrenia.   Over-diagnosis of schizophrenia among 
African Americans can be attributed to the systematic, economic, sociocultural and individual 
barriers encountered within this population. Despite the availability of high quality anti-psychotic 
drugs, African Americans are often prescribed lower-quality psychotic drugs with adverse side 
effects.  
 
Conclusion: The primary objective of this study was to examine whether there were any racial 
differences in the diagnoses and treatment of schizophrenia between African Americans and 
Caucasians in the United States. Findings from the research studies reviewed reveal that African 
Americans compared to whites are more likely to be diagnosed with schizophrenia, are 
overrepresented in inpatient psychiatric settings and are less likely to receive appropriate 
antipsychotic medications within the U.S. health care system.  . Overall, these findings draw 
attention to the existence and persistence of racial disparities between African Americans and non-
Hispanic whites within the U.S. mental health care delivery system. Public health interventions can 
aid in eliminating clinician bias during diagnostic assessments, providing culturally appropriate 
measures in treatment recommendations for African American clients and removing barriers 
associated with mental health service utilization across all settings..  
 
60 Big Data Predicts Many with Defective DNA Repair in US Population 
 Jennifer Pugh, Sikandar Khan, Deborah Tamura, Alisa  Goldstein, Maria Teresa Landi, John 
DiGiovanna, Kenneth Kraemer 
Dermatology, Lab of Cancer Biology and Genetics, CCR, NCI, NIH (Research conducted at NIH) 
Wide use of genomic sequencing to diagnose disease has raised concern about the extent of 
genotype-phenotype correlations. This study takes a reverse approach, correlating disease-
associated allele frequencies with expected and reported prevalence of clinical disease. Xeroderma 
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pigmentosum (XP) a recessive, cancer-prone, neuro-cutaneous disorder, was used as a model. We 
compared genetically predicted prevalence of disease based on frequency of known pathogenic 
mutations to the prevalence of clinically diagnosed phenotypic XP patients.   
We searched the human gene mutation database (HGMD) and our cohort of patients at the NIH to 
identify reported mutations associated with XP. We identified 156 XP associated pathogenic 
missense and nonsense mutations in HGMD. We confirmed the clinical phenotype of these patients 
from reports in the literature and NIH medical records. Exome sequencing of more than 200,000 
alleles from the genome Aggregation Database (gnomAD), the NCI Division of Cancer Epidemiology 
and Genetics database of normal controls and an Inova Hospital study database were used to 
investigate the frequencies of these mutations in the general population. GnomAD provided 
frequency data for 65 of the 156 mutations, with a total allele frequency of 1.13%. 
We used these frequencies and the size of the US population to predict the expected number of XP 
patients in the US. The XPF (ERCC4) mutation, p.P379S, and the XPC mutation, p.P334H, had 
allele frequencies of 0.04% and 0.03%, respectively. The Hardy Weinberg equation predicted that 
there should be more than 8,000 patients homozygous for these mutations in the US. In contrast, 
only 3 XP patients were reported as having the XPF mutation and 1 patient having the XPC 
mutation. The 15 XP patients reported in the literature with at least one of 3 relatively frequent XP 
associated mutations, XPF p.P379S, XPC p.P334H, and XPF p.R779W, were confirmed as being 
clinically diagnosed with XP and having reduced DNA repair. Their clinical features varied, including 
mild XP and adult onset neurodegeneration without skin cancer. This study suggests that we should 
approach large genomic databases with caution when trying to predict the clinical implications of 
genetic variants to determine prevalence of risk and disease.  It is possible that we are not 
identifying some patients due to mild or varied phenotype, incomplete penetrance of mutated alleles, 
modifier genes, or late onset of clinical manifestations such as neurodegeneration. Also, 
unsuspected mutations in known skin cancer predisposition genes could be responsible for some of 
the high frequency of skin cancers in the general population.  
 
61 Molecular Genetic Analysis of Catechol-O-methyl transferase (COMT) in Pre-Eclampsia 
 Anthony Pickrel, Kriti Goel, Cassandra Rowland, Rose Maxwell, Melissa Kaufman, Jerome Yaklic, 
Thomas Brown  
OB/GYN 
Introduction: Pre-eclampsia is a leading cause of maternal and fetal morbidity and mortality and 
more prevalent in African-American women. Decreased expression of catechol-O-methyl transferase 
(COMT) is associated with development of pre-eclampsia. As the state of the COMT Val158Met 
polymorphism can alter enzymatic activity, we determined its prevalence in African-American (AA) 
and Caucasian (Cauc) women.  
Methods:  We enrolled same race, Cauc and AA, couples in 3 groups: Early-onset Pre-eclampsia 
(<34wks; EP), Late-onset Pre-eclampsia (≥34wks; LP), and Control (>37wks; CON).  Samples were 
collected from mothers and infants using buccal swabs and DNA was evaluated by PCR. COMT 
Val158Met was stratified into High-High (HH), High-Low (HL), and Low-Low (LL) genotypes. 
Results: Our results, from 64 patients (42 Cauc, 22 AA), indicate that in the CON group, the HH 
genotype occurs more frequently in Cauc mothers than AA mothers, while the HL genotype is more 
common in AA mothers. Among Cauc mothers with EP, infants were more likely to be of the HL or 
LL genotypes. AA mothers with EP showed no discernable pattern for infant genotype. The most 
common combination for Cauc women with LP was an HH mother/HH infant, while the most 
common combination for AA women with LP was an HL mother/HL infant.  
Conclusions: Although sample size is small, we have begun to establish the occurrence of COMT 
expression among Cauc and AA mother-infant pairs in CON, EP, and LP groups. A larger sample 
size will provide more definitive results and determine any potential genetic influence on COMT 





62 Multi-faceted Aspects of Addiction in Pregnancy, A Case Series 
 Marilyn Kindig, Sarah Royle, Autumn Fredrick, Rose Maxwell 
OB/GYN 
Introduction: The economic and social impact of the opiate epidemic in the United States has 
begun taking a significant toll. Economic costs associated with the opiate crisis exceeded $504B in 
2016 with the number of opiate related deaths increasing 5-fold since 1999. The increase in drug 
use is disproportionally larger in women resulting in a closing of the gap between the sexes. The 
situation is further complicated when women become pregnant. Traditional abstinence-based 
treatment is not recommended for pregnant women. Withdrawal and relapses are detrimental to the 
developing fetus. Medication Assisted Treatment (MAT) is the preferred method for managing 
addiction in pregnancy because it provides stability for the fetus. However, treating the physical 
addiction, i.e., opiate withdrawal symptoms and cravings, is only one part of the path to recovery. 
The purpose of this study is to describe the commonalities of pregnant women with opiate 
addiction to provide a foundation for obstetricians who manage cases like these.  
 
Methods: We present a case series of three women who underwent Medication Assisted Therapy 
(MAT) for opiate addiction during a recent pregnancy. The women completed a one-on-one interview 
during which they described their history of drug use and their experiences with MAT during the 
recent pregnancy. Interview responses were reviewed for common themes.  
 
Results: Participants were between 22 and 31 years old at the time of the interviews. For two 
women, this was their first pregnancy (G1P1). The other woman reported multiple pregnancies 
(G5P3). Two of the women successfully abstained from opiates during and after their pregnancies. 
All women reported substance use among members of their social network, including family 
members and a boyfriend or spouse, who were often the source for obtaining drugs. One woman 
reported that this was her first attempt to treat her addiction, while the other two women reported 
multiple attempts to quit, with most attempts being unsuccessful. All the women reported cravings 
while using Subutex. All three women were diagnosed with a mood disorder, e.g., 
anxiety, depression, or bipolar, during their MAT care, which was treated with medication. Two of the 
three mothers reported having a supportive recovery environment. All women reported high levels of 
trust in the care providers at the MAT treatment center. 
 
Conclusion: The opioid epidemic demands that all care providers take an active role in identification 
and support of clients with addiction by screening early in pregnancy to improve maternal and infant 
outcomes. Treatment facilities in which the care team consists of an addiction specialist, an 
OB/GYN, and ancillary staff, nursing, social workers and case managers are key to supporting these 
patients. Identifying and addressing the multiple levels of needs of these patients is vital to achieve 
positive outcomes.  
 
63 Role of the Platelet-activating factor-receptor (PAF-R) pathway in miR-149-mediated effects in 
Melanoma and Melanoma therapy responses 
 Sayali Kadam, Anita Thyagarajan, Ravi Sahu 
Pharmacology & Toxicology 
Melanoma is the most aggressive form of skin cancer with ineffective treatment options. Among 
various factors, microRNA (miRs) have been shown to play crucial roles in modulating melanoma 
growth, and melanoma therapy efficacy. In addition, our previous studies have implicated the critical 
roles of the Platelet-activating factor-receptor (PAF-R) signaling in enhancing the tumorigenic behavior 
of melanoma cells as well as impeding the efficacy of melanoma therapies. However, it is not known 
whether miRs-induced effects are mediated via the PAF-R pathway in melanoma models. The current 
studies sought to determine the role and mechanisms of PAF-R in miR-149-mediated regulation of 
melanoma, which has previously been identified as an oncogenic regulator in melanoma cells. To that 
end, we took advantage of melanoma cells stably expressing (B16P) or deficient (B16M) in functional 
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PAF-R. Our first studies validated our model demonstrating that activation of the PAF-R with a known 
PAF-R agonist, CPAF enhances selectively the proliferation of B16P cells in a dose-dependent 
manner compared to B16M cells. Importantly, we noticed increased upregulation of miR-149 by CPAF 
treatment in B16P cells compared to B16M cells. Transfection with miR-149 enhanced the proliferation 
of B16P cells with additive effects by CPAF treatment compared to B16M cells. Blockade of PAF-R by 
a specific PAF-R antagonist, WEB2086 attenuated not only CPAF-mediated, but also miR-149-
induced increased cell proliferation indicating that miR-149-mediated effects are PAF-R dependent. 
We observed that treatment with melphalan chemotherapy suppressed cell proliferation in a process 
blocked by CPAF selectively in B16P, but not in B16M cells. Importantly, transfection of miR-149 
specific inhibitor attenuates miR-149-induced increased proliferation of B16P, but not B16M cells, in a 
process blocked by CPAF. While mechanistic studies are currently ongoing, these preliminary findings 
indicate the potential role of PAF-R pathway in miR-149-mediated regulation of melanoma growth and 
therapy response.    
 
64 Identification of New Metabolic Targets To Enhance the Therapeutic Effects of Hydroxyurea, 
A Clinically Used Drug with Multiple Clinical Implications--WITHDRAWN 
 Rittu Elsa Samuel, Yong-Jie Xu 
Pharmacology & Toxicology 
Cancer is one of the leading causes of death and a worldwide health issue. Intensive researches have 
been conducted in the past to unearth new anti-cancer agents and more effective chemotherapeutic 
strategies. One such anti-proliferative drug is hydroxyurea (HU). HU has been used in clinics for ≥ 100 
years to treat various neoplastic and non-neoplastic diseases. Although newer agents have been 
developed, as a WHO-enlisted essential medicine, it remains the staple drug for the management of 
chronic myeloproliferative disorders and sickle cell anemia. A better understanding of the HU-induced 
cell death will improve or expand the therapeutic spectrum of this clinically important drug. HU arrests 
DNA replication and causes DNA damage in proliferating cells by inhibiting ribonucleotide reductase, 
which is thought to be responsible for its cytotoxic and therapeutic effects. While studying the DNA 
replication checkpoint activated by HU treatment, we unexpectedly discovered a new set of "non-chk" 
mutants in fission yeast that are highly sensitive to HU. Our preliminary and published data have 
shown that these non-chk mutants are not killed by arrested DNA replication but by a previously 
unknown mechanism involving perturbations of various other cellular metabolic pathways. This study 
is to take the unbiased genetic approach to characterize an extensive collection of the "non-chk" 
mutants which are remarkably sensitive to HU. Since fission yeast is an established model for studying 
the cellular mechanisms that are conserved in humans, this study may reveal a hypothetical secondary 
target of HU and promote the therapeutic innovations for the treatment of cancer or fungal infections. 
 
65 Surgical Therapy for an Extracranial Carotid Artery Pseudoaneurysm 
 Omar Sanyurah, Colten Stewart, Rodrigo Gerardo, William Pinnette, Travis Stephensen, John 
Matsuura 
Surgery 
Carotid artery pseudoaneurysms outside of the setting of trauma are an extremely rare finding. To 
date, there are no established guidelines in the therapy of carotid pseudoaneurysms, but 
endovascular repair is the most commonly described approach, with particular utility in the setting of 
high internal carotid artery injury1. However, in the setting of pseudoaneurysms caused by infection, 
vasculitis, or neoplasia, endovascular therapy is not favorable2. We present the case of a 51-year-
old female with systemic lupus erythematosus, several right-sided cerebrovascular accidents, and a 
history of substance abuse who presented to our institution with a right common carotid 
pseudoaneurysm of unknown etiology. The right common carotid artery was resected and ligated 






66 ATR Kinase Inhibition in Non-Replicating Human Skin Cells: A Double-Edged Sword in the 
DNA Damage Response 
 Kavya Shaj, Michael  Kemp, Jeffrey  Travers 
Pharmacology & Toxicology 
Ataxia telangiectasia and Rad-3 related (ATR) is a DNA damage response protein kinase that is 
upregulated in various cancer cell types. It is activated by DNA damage and has key roles in cell 
cycle progression, DNA repair and apoptosis. Small molecule ATR kinase inhibitors are of 
importance as antineoplastic agents because they sensitize cancer cells to DNA damaging 
chemotherapy drugs. However, only a few studies have looked at the effects of ATR kinase 
inhibitors on non-replicating cells, which constitute the majority of cells in the human body. These 
studies suggest an opposite, pro-cell death role for ATR kinase signaling in non-replicating cells in 
comparison to a pro-survival function in replicating cells. Therefore, experimentations were 
conducted by us to explore this new role by using chemical inhibitors of ATR kinase in non-
replicating human keratinocytes in vitro and skin explants ex vivo irradiated with UVB radiation. ATR 
kinase inhibition reduced apoptotic signaling in both non-replicating human keratinocytes and human 
skin epidermis following UVB exposure, thus resulting in an acute protection of cell viability. 
However, further experiments showed that ATR inhibition in non-replicating keratinocytes negatively 
affected the ability of the cells to re-enter the cell cycle, and the cells that re-entered the cell cycle 
displayed increased mutagenesis at the HPRT locus. Hence these positive and negative 
consequences of ATR inhibition in non-replicating cells have implications for the use of small 
molecule ATR kinase inhibitors in chemotherapy. 
 
67 ERK3 negatively regulates IL-6 signaling by suppressing STAT3 phosphorylations 
 Astha Shakya, Minyi  Chen, Michael  Markey, Weiwen Long 
Biochemistry & Molecular Biology 
Extracellular signal-regulated kinase 3 (ERK3) is an atypical mitogen activated protein kinase (MAPK) 
with a single Ser-Glu-Gly (SEG) phospho-acceptor motif in its activation loop, instead of the Thr-Xaa-
Tyr (TXY) motif conserved in the classical MAPKs. In contrast to the well-studied conventional MAPKs, 
much less is known about the upstream activators or downstream targets of ERK3. Hence, to elucidate 
the ERK3-regualted genes and pathways, we performed a gene microarray analysis of A549 lung 
cancer cells treated with either a siRNA specifically targeting ERK3 or a non-targeting control siRNA. 
Interestingly, IL-6 target genes were found to be highly upregulated upon ERK3 knockdown. 
Interleukin-6 (IL-6) is a pleiotropic cytokine which signals via the JAK/STAT pathway. IL-6 signaling is 
negatively regulated by a feedback inhibitor SOCS3. From a published Yeast-two-hybrid screening 
(Vinayagam et. al, 2011), we noted that ERK3 interacts with SOCS3. We validated the interaction 
between ERK3 and SOCS3 by co-immuoprecipitation assay. In addition, we found that ERK3 
negatively regulates the phosphorylation of STAT3 at two residues: Tyr 705 and Ser 757. While the 
phosphorylation at the Tyr 705 residue by JAK allows the activation of STAT3, phosphorylation at the 
Ser 727 residue by mTOR increases the transcription activity of the molecule. Therefore, we postulate 
that ERK3 suppresses IL-6 signaling via negatively regulating the phosphorylations of STAT3 by the 
aforementioned mechanisms. 
 
68 Preventing Adenovirus Infection with Novel Peptide-Based Molecules 
 Hannah Shows, Priyanka Sharma, Mahmoud Alghamri, Michael Raymer, Katherine Excoffon 
Biology, Computer Science 
Adenovirus is a common pathogen that typically causes cold-like symptoms in the majority of the 
population. However, rates of morbidity and mortality due to adenovirus infection are very high in 
cohorts such as immunosuppressed patients, members of the armed services, and patients with 
severe infections including acute respiratory distress syndrome. The coxsackievirus and adenovirus 
receptor (CAR) is the primary receptor for most serotypes of adenovirus. While the CAREx7 isoform 
localizes on the basolateral side of epithelial cells, the CAREx8 isoform is present on the apical side 
where it can facilitate adenovirus entry into the airway epithelium. MAGI-1, a cellular scaffolding 
protein, has been shown to regulate CAREx8 expression via two of its PSD-95/Dlg/ZO-1 (PDZ) 
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domains, PDZ1 and PDZ3. It has been demonstrated that the PDZ3 domain of MAGI-1 promotes the 
degradation of CAREx8, while MAGI-1 PDZ1 protects CAREx8 from degradation. Our lab has found that 
blocking the interaction between MAGI-1 PDZ1 and CAREx8 can decrease adenovirus infection and 
pathogenesis. Preliminary data of three peptides targeting the PDZ domains of MAGI-1 show high 
affinity binding via fluorescence resonance energy transfer (FRET). We hypothesize that MAGI-1 
PDZ1 binding peptides can be optimized to bind with higher specificity and decrease adenovirus 
infection more efficiently than first generation peptides. To test this, we are using a combination of 
fully-flexible protein docking and peptide design algorithms to create new small peptide candidates for 
PDZ domain binding. These peptides will be further tested experimentally via a fluorescent high 
throughput screening assay to evaluate their effect on CAREx8 expression. By optimizing peptide 
binding specificity, we can increase our ability to modulate adenovirus susceptibility and improve future 
therapeutic potential. 
 
69 Who Avoids Formal Treatment? Characterizing A Group of Opioid-Dependent Individuals 
 Sydney Silverstein, Kara Schaefer, Raminta Daniulaityte, Robert Carlson 
Population & Public Health Sciences 
Aims: The opioid epidemic is soaring. One of its epicenters is the Dayton metro area, home to some 
of the highest overdose rates in the both the state and the nation. Here, the recent opioid epidemic 
has been characterized by newer and more potent synthetics opioids, which in turn have produced 
an increase in overdose deaths and a surge in substance use treatment facilities attempting to 
address this urgent problem. Inpatient and outpatient facilities, and regimens of abstinence and 
Medication-Assisted Treatment (MAT) programs have created a rich landscape of substance use 
treatment options (Montgomery County Alcohol, Drug Addiction and Mental Health Services 
currently lists 76 providers). Further, recent Medicaid expansion has lowered the role of cost as a 
barrier to treatment. Given the recent proliferation of treatment options and healthcare availability, 
who is still avoiding treatment, and why? This poster draws on preliminary quantitative data on drug 
use and treatment use behaviors among opioid-dependent individuals to characterize individuals 
who have never enrolled in treatment. 
 
Methods: Baseline quantitative interviews were conducted with 306 individuals who met the DSM-5 
criteria for current opioid use disorder (moderate or severe), had used illicit buprenorphine in the 
past 6 months, were 18 years of age or older, and resided in the Dayton (OH) area. SPSS was used 
to conduct statistical analyses of the baseline data and identify characteristics of a sub-sample of 
individuals (n=44) who had never been in treatment (inpatient, outpatient, or MAT via prescribing 
doctor) for opioid use. Chi-square statistic and one-way ANOVA were used to compare treatment 
and no treatment groups in terms of socio-demographics, drug use characteristics, and attitudes 
towards substance use treatment. 
 
Results: The baseline sample of 306 individuals was exactly 50% male and 50% female, with a 
mean age of 39.5 years. 91.5% of participants identified as white, 7.2% as African-American, and 
1% as Native American. 22.4% of the baseline sample reported having less than a high school 
education, while 34.2% reported a GED or high school degree, and the remaining 43.3% reported at 
least some college or postsecondary education. 
 
Within the sub-sample of individuals, known henceforth as the non-treatment group, (NTG), 56.8% 
(n=25) identified as male and 88.6% (n=39) identified as white. The mean age was 38.8 years. Of 
the NTG group, 31.8% (n=14) report less than a high school education, while 38.7% (n=17) report a 
GED or high school degree, 29.6% (n=13) reported some postsecondary education. 
 
Our results indicate that individuals in the NTG group were less likely to indicate that their drug use 
was a problem for them (81.8% vs 95%, p=.005). A significantly larger proportion of NTG individuals 
(45.5%) claim to never have overdosed, as opposed to 28.5% of the group who have attended 
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treatment (p=.024). 81.8% of individuals in the NTG reported that they planned on quitting using 
illicit opioids in the next six months, a significantly lower percentage than the 93.5% of the group that 
has already been in treatment (p=.014). Of the NTG sub-sample, 86.4% of these individuals (n=38) 
have attempted treatment on their own, and 64% (n=28) have attempted self-treatment with illicit 
buprenorphine. 
 
Conclusions: Treatment options continue to expand to address the opioid crisis in the Dayton metro 
area. However, little is known about who is not seeking treatment, and why. This study begins to 
characterize this sub-group of opioid-dependent individuals, and will inform future research on how 
novel treatment strategies—and particularly self-treatment with diverted buprenorphine—may be 
forming among this group. The high percentage of the NTG group that plans to quit using opiates in 
the next six months (81.8%) raises an interesting question: do these individuals intend to enter 
treatment for the first time or quit on their own? If the latter, what will help them quit? It is important to 
note that avoidance of formal treatment should not be equated with lack of interest in recovery, and 
further research is needed to explore the nature of self-treatment among opioid-dependent 
individuals. 
 
Financial Support: NIH/NIDA Grant No. 1R01DA040811, Daniulaityte (PI) 
 
70 Biomarkers of Motion Sickness Susceptibility 
 Stacy Simmons, Michael Markey 
Biochemistry & Molecular Biology 
The effects of motion sickness (MS) on military health, risk, performance, and operational 
effectiveness were explored in the first year of a unique cross-disciplinary investigation.  12 
volunteers from a military population were exposed to a MS stimulus. Low back function, low back 
biomechanics, postural stability, gait function, and genetic markers were measured before and after 
MS exposure. Preliminary findings revealed interesting changes in low back function and postural 
stability following MS exposure. Genetic markers were identified that may be related to subjects’ 
ability to withstand MS exposure.  We are using miRNA analysis by GeneChip microarrays to create 
a classifier to predict motion sickness susceptibility. Comparisons between the genotypes and 
phenotypes will help determine beneficial alleles for relevant SNPs. The genotype will also help 
determine the extent to which epigenetic factors contribute to the observed phenotypes. 
 
71 Novel ERAS Pathway Significantly Reduces Length of Stay in AIS Patients Undergoing 
Posterior Spinal Fusion 
 Kristen Spisak, Jones Alvin, Zachary Sirois, Matthew Thomas, Andrew Froehle, Michael Albert 
Pediatric Orthopedic Surgery 
Introduction: Patients undergoing posterior spinal fusion (PSF) for adolescent idiopathic scoliosis 
(AIS) have historically been hospitalized for 5-6 days. Recent studies suggest that enhanced 
recovery after surgery (ERAS) protocols decrease length of stay (LOS) and reduce opioid usage. We 
recently implemented a novel ERAS protocol for the management of PSF on AIS patients. This study 
compares patients’ post-operative LOS and opioid requirements between our traditional pain (TPP) 
and ERAS pathways.  
 
Methods: We retrospectively compared TPP and ERAS pathways, assessing postoperative LOS, 
opioid usage, and pain scores. The TPP included intraoperative intrathecal morphine and variable 
postoperative pain medications.  The ERAS pathway included four doses of methadone over 48 
hours, hydromorphone patient controlled analgesia (PCA), methocarbamol, acetaminophen, 
ketorolac, ondansetron, and management by the Acute Pain Service. Data was collected from all 
AIS patients undergoing PSF performed by two surgeons between December 2013 and January 
2018. Patients were excluded if they weighed less than 40 kilograms or had significant comorbidities. 




Results: There were 22 patients in the TPP group and 15 in the ERAS group. Hospital LOS was 
significantly shorter in the ERAS group, by an average of 1.7 days compared to the TPP group (3.3 ± 
0.6 vs. 5.0 ± 1.9 days, respectively; p < 0.01). Between the groups, there was no difference in daily 
opioid consumption (see Table 1) or pain scores postoperatively (p=0.32).  
 
Discussion: LOS serves as a surrogate for achievement of postoperative milestones, indicating 
satisfactory pain control and functional recovery. In our study, the significant decrease in LOS 
suggests that our ERAS protocol provides comparable quality of postoperative care while expediting 
patients’ hospital discharge.  We conclude from our preliminary findings that our ERAS pathway 
benefits our patients by decreasing LOS with no difference in postoperative opioid requirements. 
 
Conclusion: The literature has indicated the value of evidenced-based algorithms and expedited 
pain management protocols applied to AIS PSF, but comparative evidence of independent pathways 
remains understudied. The preliminary results of this study provide additional insight while 
demonstrating an effective ERAS pathway.  
 




TPP (N = 22) ERAS (N = 15) 
P-value 
Mean ± SD Mean ± SD 
1 ME/kg 0.016 ± 0.025 0.048 ± 0.055 0.08 
2 ME/kg 0.308 ± 0.307 0.197 ± 0.143 0.49 
3 ME/kg 0.520 ± 0.309 0.567 ± 0.221 0.49 
4 ME/kg  0.622 ± 0.347 0.568 ± 0.180 0.82 
72 Challenges in Healthcare Education: Professionalism and Medical Marijuana 
 Glen Solomon, Cynthia Sheppard Solomon 
Internal Medicine 
The “legalization” of medical marijuana (MM) in Ohio will impact the way medical professionals 
practice and will create challenges for medical professionalism.  Because evidence-based education 
on MM is lacking, we created an educational program to train medical students, residents, faculty, 
and other health professionals on the use of MM. We sought to create a medical marijuana (MM) 
educational program that meets Ohio regulations stating that physicians wanting certification to 
recommend MM complete at least two hours of continuing medical education, including diagnosing 
qualifying conditions, treating those conditions with MM and identifying drug interaction.  Our 
program also deals with the challenge to medical professionalism generated by allowing prescribers 
to recommend a controlled substance whose possession is illegal under federal law, has minimal 
evidence of clinical efficacy, and is distributed through dispensaries rather than pharmacies. 
The program was designed by a pharmacist, medical education faculty, a chief resident, and the 
academic department chair. An extensive literature review was performed, evaluating legal 
concerns, professionalism issues, and clinical evidence of benefits and harms. 
We held a needs assessment session for residents and faculty. Cases were presented and 
discussed. Key questions that were asked of the participants were 1) What information do you need 
from the patient? and 2) What information is necessary for you to make an informed therapeutic 
decision? 
The program has three components – didactics focusing on legal and professionalism issues, a 
compendium of key articles and systematic reviews from leading medical societies and journals, 
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and, in development, a web-based program reviewing clinical guidelines and evidence for MM use in 
various conditions. 
Providing our learners with a systematic approach to dealing with the issues of MM will give them 
tools for Ohio certification allowing them to deal with the challenges to their professionalism. This 
training will include: 
1. Providing information on laws and regulations regarding MM, including relevant procedures 
and protocols.  
2. Reviewing evidence on the risks and benefits of MM.  
3. Reviewing how to obtain a complete medical /social history, including illicit/recreational drug 
use, performing an examination and appropriate testing, and providing patients using MM 
with continuous medical supervision. Diagnosis should determine therapy, rather than 
therapy with MM determining the diagnosis. 
4. Teaching drug-drug or drug-disease interactions with MM and how to advise patients with 
psychological disease or addiction risk factors against marijuana use. 
Key concerns for medical professionals recommending the use of MM include various 
unstandardized routes of administration, lack of oversight by the FDA, a dearth of data on efficacy, 
regulation of potency, purity, and composition, risk of abuse, and side effects. Heath care 
professionals should base their recommendation of MM based on evidence-based medicine and/or 
practice guidelines and should take on an educational leadership role in their communities. 
Maintaining high standards of care, practicing evidence-based medicine, and providing educational 
leadership can help health care practitioners navigate the challenges that MM conveys to their 
professionalism. Providing medical students, residents, faculty and other health professionals with 
evidence-based education about the use of MM should improve their ability to advise patients and 
colleagues and reduce the challenges to their professionalism. 
 
73 System-based and individual barriers for an Ohioan wanting to quit smoking 
 Cynthia Sheppard Solomon, Glen Solomon 
Internal Medicine 
Objective: In 2016, nearly 500,000 Americans died from cigarette smoking, including some 41,000 
from secondhand smoke.  Nationally in 2017, 14% of adults are smoking combustible tobacco, while 
in Ohio, the numbers are above 22%.  Challenges faced by an individual seeking to quit smoking 
can be multi-faceted.  Much effort has gone into researching personal barriers the individual must 
conquer in coping with and approaching his nicotine dependence, but challenges the individual faces 
within established systems can also be barriers for a successful quit.   Evidence-based tobacco 
cessation includes supporting the patient with counseling, as well as individualizing pharmacologic 
treatment to maximize success.  We outline numerous existing barriers the individual wanting to quit 
smoking faces in Ohio within the working systems. 
 
Methods: The review includes barriers one would expect the individual to navigate in his quit 
attempt. These may include items within the health care system, in the course of daily activities, and 
in obtaining resources that may be advertised or recommended within public advocacy, and in the 
realm of methods, proven and unproven. This review examines and identifies real world hurdles. 
 
Results: An individual seeking to make a tobacco quit attempt today may encounter barriers within, 
but not limited to, pharmacy, medical care, insurance coverage, Medicaid coverage, access, claims 
of safety from the tobacco industry, unproven remedies, and availability of evidence-based care.  
Specific examples include, lack of universal counseling about OTC nicotine replacement products, 
lack of universal access to the Ohio Tobacco Quit Line, inadequate medical training in tobacco 
cessation both for physicians, pharmacists, and other support medical personnel, and out of pocket 




Discussion: In Ohio, the barriers to an individual’s quit attempt span a multitude of areas. Many 
may assume because existing systems are in place, the system is smoothly operating and is highly 
functional.  Some obstacles can be removed through diligence and public awareness, but some of 
the challenges need to be addressed though actual system upgrades. It is one thing to say Ohio has 
numerous programs to assist smoker in quitting, but smokers may not have access for various 
reasons. The insurance industry, the tobacco industry, within the realm of ambulatory medicine, 
hospital medicine, community and clinical pharmacy, politics, need to tighten and upgrade the quality 
of care, while formal education on tobacco use disorder should be required for health care 
professionals addressing patients trying a quit attempt. In trying to quit, some 55.4% adult smokers 
stopped smoking one day or more in 2015.   Many were unsuccessful due to not having an adequate 
quit plan, or having support or skills to cope, and properly recommended pharmacologic treatment.  
The health care experience should be more workable for them—for their best chance of success.   
 
Conclusions: Billions are being spent in Ohio alone on health care for smokers, for quit programs, 
as well as lobbying to keep smokers smoking. The balance needs to move toward better quality of 
care, accessible evidence-based clinical tobacco treatment programs, such as a free Tobacco Quit 
Line, and low, out–of-pocket cost, evidence-based treatment practices, better public health 
programming, and formally trained clinicians to remove barriers in Ohio 
 
74 Patterns of IaIN Circuit Development 
 Andrew Slusher, Yiyun Dai, David Ladle 
Neuroscience Cell Biology & Physiology 
In its control of voluntary and involuntary processes, the importance of the nervous system cannot 
be overstated--nor can its staggering complexity. Like modern electronics, though, the nervous 
system can be understood as an elaborate network of circuits working in concert. One subset of 
such circuits forms the proprioceptive sense, which enables input related to body movement status 
and determination of position in space. Proprioceptive sensory neurons (PSNs) play an important 
role in the generation of the proprioceptive sense by forming critical connections with motor neurons 
and interneurons, such as Ia Inhibitory interneurons (IaIN) in the spinal cord. Understanding the 
development of these circuits not only allows exploration of a plethora of disease processes which 
feature impaired proprioception, but also provides insight into how neural circuit function may be 
restored after injury.  
 
This study focuses on reciprocal inhibition (RI) circuits consisting of PSNs and IaINs, which ensure 
that antagonistic muscle pairs (e.g., extensors and flexors) function in harmony, enabling 
coordination of multiple muscle groups for fine movement. Although such circuits are established at 
an embryonic stage, our preliminary data suggests that postnatal synaptic activity is required for the 
elimination of functionally inappropriate connections. Therefore, our hypothesis is that, in mice in 
which neural activity is knocked out, a higher percentage of IaINs will receive PSN inputs from two 
muscles which cannot serve any useful RI function. 
 
To test our hypothesis, retrograde nerve labelling was applied to Quadriceps (Quad) and Obturator 
(Obt) nerves in Wild type (WT) mice and neural activity-blocked mice (KO), which was achieved via 
manipulating munc-18 protein expression specifically in PSN neurons. As PSN afferents from each 
nerve are labeled with different colors, through tissue processing and immunohistochemistry, we are 
able to observe and quantify the connections between PSN afferents from each nerve and IaINs in 
the spinal cord sections. Although the data analysis remains ongoing at this stage, we look forward 






75 Failure Of Closed Reduction In The Management Of Pediatric Forearm Fractures 
 Hunter Spitz, Chris  McMellen, Kokou Adompreh-Fia, Melissa Martinek, Michael Albert 
Orthopaedic and Plastic Surgery 
Background: Forearm fractures are the most common fractures in children and are estimated to 
represent 50 percent of all childhood fractures. Despite the high frequency of these fractures, quality 
studies guiding management are lacking. The current standard in management of forearm fractures 
is closed reduction and casting. However, due to the unique remodeling potential in pediatric 
patients, the amount of displacement and angulation that is amenable to closed reduction remains 
controversial. The purpose of this study was to investigate the effects of age, pre-reduction fracture 
location and type, angulation, and displacement on failure rates of pediatric forearm fractures treated 
with closed reduction. 
 
Methods: A retrospective chart review was conducted in pediatric patients undergoing closed 
reduction of forearm fractures at a single institution between 2007 and 2017 (n =296). Failure of 
reduction was defined as failure of the initial reduction attempt, the need for a subsequent closed 
reduction, or the need for subsequent surgical fixation. Primary pre-reduction variables of interest 
were patient age, fracture location and type, fracture angulation and displacement, and speciality of 
physician performing the reduction. Associations between independent variables and reduction 
failure were determined using chi-square, Fisher's exact and t-tests. Variables significantly 
associated with failure were analyzed with multiple logistic regression. 
 
Results: Out of 296 forearm fractures, 40 (13.5%) failed after undergoing closed reduction. 
Independent variables that were found to have statistically significant impact on rate of failure 
included age (p=0.002), pre-reduction displacement (p<0.001), and transverse fracture type 
(p=0.028). For every 1-year increase in age, the odds of failure increase 1.16 times (95% CI 1.04-
1.28) after controlling for pre-reduction displacement and fracture type. Patients with pre-reduction 
displacement have 3.43 times (95% CI 1.63-7.21) the odds of failure compared to patients without 
pre reduction displacement after controlling for age and fracture type. After controlling for age and 
pre-reduction displacement, fracture type is not a predictor of failure (p=0.080). 
 
Conclusion: Closed reduction of forearm fractures is a safe and effective method of treatment in the 
pediatric population. However, the rate of failure is significantly affected by pre-reduction 
displacement, transverse fracture type and increasing patient age. While this study allows physicians 
to give a more accurate informed consent, future studies need to be done quantifying the exact 
amount of displacement resulting in failure of reduction.  
 
76 Complex Reduction and Repair of a Chronic Galeazzi Fracture with Nonunion and Distal 
Radial Ulnar Joint Instability 
 Hunter Spitz, Spencer  Anderson, Sunishka Wimalawansa 
Orthopaedic and Plastic Surgery 
Introduction: The Galeazzi fracture is a fracture of the middle to distal third of the radius associated 
with disruption of the distal radioulnar joint (DRUJ) and resultant luxation of the ulna.  
 In adults, adequate and timely reduction and stabilization is essential as these fractures tend to go 
on to malunion and nonunion if left untreated for more than six weeks. The purpose of this case is to 
elaborate on the presentation of the injury, work-up, and the senior author’s (SMW) operative 
management approach to this specific fracture pattern in a chronic malunion state. We also provide 
our recommendations for operative management as well as post operative therapy and follow up 
measures so that successful functional and aesthetic outcomes can be achieved. 
 
Case Report: A 75 year old farmer presented to our group several months after sustaining an injury 
to the right forearm while on the job. In this setting, extensive swelling was evident with chronic 
deformity due to malunion, and associated surrounding scar tissue development lending to extreme 
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limitation in functional ability and use. The senior author (SMW) employed a volar Henry approach, 
with corrective osteotomy through the fracture lines, resulting in significant shortening and overlap of 
the fragments. The fracture was then manipulated under fluoroscopy at the osteotomy site to restore 
the natural bow of the radius with provisional plate fixation. To avoid the need for further ligamentous 
reconstruction at the DRUJ, the radial length was then slightly overcorrected to facilitate stabilization 
of the secondary DRUJ stabilizers. Next, a plate was fixated to the distal fragment and fracture 
fragments carefully inserted and fixated into areas of bony defects. Intra-operatively, full supination 
and pronation of the forearm was demonstrated with gentle range of motion. The DRUJ was found to 
be congruent and stable in all positions, indicating excellent restoration of DRUJ anatomy. Final films 
were taken in the post anesthesia care unit, and confirmed restoration of radius anatomy, a tight 
compression of the osteotomy reconstruction site and restoration of DRUJ anatomy.  
 
Discussion: Our modified approach of the conventional Galeazzi fracture technique resulted in 
complete restoration of radial anatomy, stability of the DRUJ, and full range of motion without the 
need for further ligamentous repair and revision fixation of the DRUJ. It is important to adequately 
manage these fracture patterns, especially in the unfortunate setting of a late presentation, 
complicated by extensive scarring, bony callous formation, and malunion. We recommend our 
approach and associated operative pearls in this setting to achieve a successful functional outcome.  
 
77 Childhood Strengths and Difficulties and Type 1 Diabetes (T1D) Control 
 Jordan Stefko, John Pascoe, Paul Breyer, Rachael Herriman, Adrienne Stolfi 
Pediatrics 
Background: The 2017 Guidelines from the American Diabetes Association (ADA) emphasizes the 
importance of psychological symptoms and control of T1D. European studies have found lower 
well-being in children with T1D compared to children without a chronic health condition. Using the 
Strengths and Difficulties Questionnaire (SDQ), a US study of 130 newly diagnosed children aged 
4-11 years with T1D compared to children without a chronic health condition, found higher SDQ 
emotional symptoms scores in the subgroup with T1D. This study expands on previous research to 
include a larger sample of US children (n=243) with T1D aged 4-18 years. 
 
Objective: To examine the putative association between parent report of their child's strengths and 
difficulties and concurrent HbA1c levels. 
 
Design/Methods: This cross sectional study was conducted in Dayton Children's Hospital Diabetes 
Clinic from Jan-Oct 2017. English-speaking parents of children with T1D aged 4-18 yrs completed 
the SDQ and demographic questions. The child's most recent HbA1c was obtained from the clinic. 
The SDQ includes a total score (range 0-40, higher = greater difficulties), and five factor scores that 
assess emotional symptoms, conduct problems, hyperactivity, peer problems, and prosocial 
behavior. Associations between SDQ scores and HbA1c, controlling for child's age group (4-10 vs. 
11-18 yrs), and parent's income, education, and employment were analyzed with multiple linear 
regression. 
 
Results: 243 parents' surveys (93% response rate) were included in analyses. 74% were married or 
a member of a couple, 39% had at least some college, 63% had an annual household income 
≥$50,000, and 64% were employed full time. 58% of the children were male, 83% were white, and 
75% had private health insurance. Seventy-one index children were 4-10 yrs old. Mean total SDQ 
score for index children with HbA1C <9% = 8.1 (5.4) vs HbA1C ≥9% = 10.9 (7.2) (P=0.003). Using 
multiple linear regression, SDQ total score (P=0.032), older index child's age (P=0.008), lower 
parent education (P=0.033), and parent unemployment (P=0.018) were associated with higher 
HbA1C. In separate analyses of each SDQ factor, higher scores on conduct problems (R2=0.15, 




Conclusion(s): Index children with more behavioral difficulties had significantly higher HbA1c levels 
even after adjusting for age and other factors. These results support the 2017 ADA guidelines and 




78 Drugs Modulating Stem Cell Proliferation in 11 month old Rats Show Gender Specificity 
 Tahir Sulehria, Neelima  Sharma, Amani  Abushamma, Allee Johnson, Samantha Gagle, Adrian  
Corbett 
Neuroscience Cell Biology & Physiology 
Various drugs and drug combinations were tested for their ability to modulate the stem cell 
proliferation in the Subventricular zone (SVZ) of 11 month Sprague Dawley rats.  Female rats 
showed low endogenous stem cell proliferation, significantly different from male rats (P<0.0001).  
The combination of Simvastatin, Ascorbic Acid and Fluoxetine significantly increased stem cell 
proliferation in the SVZ in female rats.   In the male rats, Fluoxetine significantly decreased stem cell 
proliferation in all regions of the SVZ (anterior, middle, and posterior).    When comparing the stem 
cell proliferation in different SVZ regions across the two genders with a 2-way ANOVA, we found that 
fluoxetine and simvastatin significantly decreased male stem cell proliferation compared to females, 
but the drug combinations of fluoxetine and statin removed these gender differences.   
The drug combination of Simvastatin, Ascorbic Acid and Fluoxetine (SAAF) increased female stem 
cell proliferation over male, and returned male stem cell proliferation back to endogenous levels:  this 
drug combination might be able to delay onset of a neurodegenerative disease, such as Alzheimer’s 
disease, in females after menopause. 
 
79 Effect of Sodium Glucose Co-transporter 2 (SGLT-2) inhibitor on the Urinary shedding of 
ACE2 and Neprilysin (NEP) in db/db diabetic Mice 
 Unmesha Thanekar, Rupinder Gill, Sanjeev Dhakal, Anhar Hosawi, Khalid Elased 
Pharmacology & Toxicology 
Background: Diabetes is one of the leading causes of chronic kidney disease which could lead to 
end-stage renal disease. Alteration in renin angiotensin system (RAS) contributes to the 
development and progression of diabetic kidney disease (DKD).  There is an elevation of renal Ang-
II, a major product of RAS in diabetes which contributes to DKD. The deleterious effect of the Ang-II 
can be antagonized by its conversion to Ang (1-7) via ACE2. Ang (1-7) is also generated via 
neprilysin (NEP) and both of these enzymes are hypothesized to have renoprotective role in DKD. 
Our previous study has shown that hyperglycemia cause an increase in the urinary shedding of 
ACE2 in mouse model of type 2 diabetes and management of hyperglycemia with exercise and 
PPARγ attenuates the urinary shedding of ACE2. Sodium glucose co-transporter 2 (SGLT-2) 
inhibitors are recently approved anti-diabetic medication which control hyperglycemia by inhibiting 
renal glucose reabsorption. The aim of this study is to investigate whether SGLT-2 inhibitor, 
canagliflozin will affect the urinary shedding of ACE2 and NEP and test the hypothesis that urinary 
ACE2 and NEP could be used as early biomarker for DKD.  
 
Method:  6 weeks old db/db mice and their lean littermates were treated with canagliflozin 
(20mg/kg/day) for 15 weeks.  Metabolic and renal parameters were evaluated weekly and urine was 
collected for evaluating glycosuria, protein expression and enzyme activity. 
 
Results:  At 5 weeks, before the onset of diabetes, there was no significant difference in the urinary 
albumin and KIM-1 between db/db and control mice. However, western blot showed a significant 
increase in the urinary shedding of ACE2 (60kDa immunoreactive band) and NEP (95kDa 
immunoreactive band) in 5 weeks old db/db mice. At 8 weeks, db/db mice showed hyperglycemia, 
albuminuria, increase in body weight and polydipsia. A western blot revealed a significant increase in 
the urinary ACE2 and NEP in the 8 weeks old db/db mice.  After 2 weeks of treatment with 
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canagliflozin, there was a significantly decrease in blood glucose level in the db/db mice (395.42 ± 
62.45 vs. 159.83 ± 36.82 mg/dl, p<0.0001), but it had no effect on albuminuria. Canagliflozin 
increased renal glycosuria in db/db and lean mice (p<0.0001) with no effect on blood glucose in lean 
mice. Although hyperglycemia was normalized, urinary shedding of ACE2 and NEP was not 
attenuated in the treated db/db mice. 
 
Conclusion: Urinary shedding of ACE2 and NEP precedes the albuminuria and could be used as an 
early non-invasive biomarker for DKD. Although, canagliflozin treatment normalized hyperglycemia, 
it exacerbated renal glycosuria with no effect on albuminuria. These data suggests that renal 
glycosuria could contribute to onset of albuminuria, increase the shedding of urinary ACE2 and NEP 
and play a role in DKD. 
 
80 Prevalence and Outcomes of Ocular Injuries in Trauma Patients: Experiences from a Level I 
Trauma center 
 Justin Thrush, Priti Parikh, Mike Bottomley, Zaiba Malik 
Surgery 
Purpose: The purpose of this study is to evaluate ocular injuries and their outcomes in the setting of 
trauma requiring ophthalmologic consultation. 
 
Methods: The data from the trauma registry of our Level 1 trauma center in the Midwest region was 
utilized. All the patients presenting to the trauma service who also received ophthalmic evaluation for 
associated ocular injuries from January 1, 2012 to December 31, 2016 were included in the study. 
Data recorded from the trauma registry included patient demographics, mechanism of injury, type of 
ocular injuries encountered, last known vision outcome while in the hospital, and whether the patient 
had ophthalmologic procedural intervention. Descriptive analysis of the data was utilized. 
 
Results: 294 patients were identified as having ocular injuries related to major trauma requiring an 
ophthalmologic evaluation. Of these patients, 123 did not have vision outcomes recorded so they were 
excluded from the current analysis. The remaining 171 patients had both ophthalmologic evaluation 
and vision outcomes recorded in their records. Of these patients, 136 (79.53%) were male. Mean age 
was 45 +/- 20 years, with a range of 10-90 years. Of the 171 patients identified, 125 (73.10%) had 
multiple ocular injuries. Mechanisms of injury included blunt force (53.80%, n=92), motor 
vehicle/motorcycle accidents (36.26%, n=62), penetrating injury (9.36%, n=16), and other (0.58%, 
n=1). Vision was preserved in 84.78% of blunt force injuries, 88.71% of motor vehicle accidents, and 
81.25% of penetrating injuries categories. Females retained vision in 88.57% of cases whereas males 
retained vision in 85.29% of cases. Of the 125 patients that had multiple ocular injuries, 84.00% 
retained vision, whereas 91.30% of individuals with a single injury retained vision. Injury types included 
ruptured globe (22.22%, n=38), blunt injury (35.09%, n=60), superficial trauma (30.41%, n=52) and 
other (11.70%, n=20). Seventy-eight (45.61%) of these patients required an ophthalmologic 
procedural intervention for their injuries. Of patients requiring procedural intervention, 71.79% retained 
vision, whereas 97.85% of those not requiring procedural intervention retained vision.  
 
Conclusion: Patients presenting to the trauma service often have ocular comorbidities as well. 
Oftentimes, addressing these injuries may be delayed to address more acutely life-threatening injuries. 
Upon presentation, a systematic approach must be taken to prioritize emergent interventions and 
ensure efficient care of the patient. Early ocular intervention is key, as large number of our patients 
had multiple ocular injuries and required ophthalmologic procedural intervention.  
 
81 Carfentanil-Related Unintentional Overdose Death Cases in Montgomery County, Ohio 
 Lauren Trout, Raminta Daniulaityte, Linna Li, Robert  Carlson 
Population & Public Health Sciences 
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Introduction: Illicitly manufactured fentanyl (IMF) and its analogs are often added to other illicit 
substances to increase their potency. Carfentanil is an incredibly potent analog of fentanyl, boasting 
an estimated potency about 10,000 times that of morphine. Effects of carfentanil mirror those of 
other opioids. Respiratory depression, in particular, is of concern when carfentanil is used illicitly. 
Carfentanil’s effects are amplified when users inject or inhale the drug or use a similar drug 
simultaneously. Due to its incredibly high potency and its rapid onset of action, overdose is common 
and overdose reversal requires higher doses of naloxone than normal. The analog first appeared in 
the United States in July of 2016 in Summit County, Ohio. Since that time we have continued to see 
carfentanil used illicitly. The key aims of this study are to describe trends in unintentional overdose 
death cases that tested positive for carfentanil and occurred in Montgomery County, Ohio and to 
analyze their demographic and drug-related characteristics. 
 
Methods: This study analyzes data on unitentional overdose deaths that occurred in Montgomery 
County, Ohio, between January 1, 2015 -June 30, 2017 (including all cases processed as of August 
30, 2018). In December 2016, the study developed and a validated a liquid-chromatography-tandem 
mass spectrometry (LC-MS/MS)-based method to identify 24 fentanyl analogues, metabolites, and 
other synthetic opioids in biological matrices at sub ng mL-1 concentrations. Cases from 2015 and 
first half of 2016 (that were processed by the Coroner before LC-MS/MS became available) were 
stored if they screened positive for fentanyl and re-tested using the newly developed method. All 
subsequent accidental overdose cases were routinely tested using LC-MS/MS method. Data on 
toxicological testing for heroin, pharmaceutical opioids, benzodiazepines, cocaine, and 
methamphetamine were also obtained. Information on demographic characteristics including age, 
sex and race was collected for each decedent. SPSS was used to conduct statistical analyses. 
 
Results: Out of the total number of 1324 unintentional overdose cases that occurred in Montgomery 
County between January 2015 and July 2018, 270 tested positive for carfentanil. The first 3 
carfentanil positive cases occurred in September of 2016. In the first half of 2017, the number of 
carfentanil positive cases increased substantially, reaching 57 cases in April 2017 and 54 cases in 
2017. The numbers declined in the fall of 2017. Carfentanil was frequently found in combination with 
other illicit fentanyl-like substances. 58.9% of unintentional carfentanil overdose cases tested 
positive for fentanyl, and 34.4% for norfentanyl. 12.2% cases also tested positive for despropionyl 
fentanyl, and 6.3% for furanyl fentanyl. In addition, fluorobutyryl isobutyrylfentanyl, acetylfentanyl, 
and acrylfentanyl were seen in 4.4%, 2.2%, and 1.9% of carfentanil -positive cases, respectively. 
70.4% of decedents were male. 83.7% were white, and 14.1% were African American. The mean 
age was 40.53 years-old with a standard deviation of 11.392. The youngest individual examined was 
13 years old, and the oldest individual examined was 72.  
 
Conclusions: Carfentanil emerged as a significant public health threat in the later half of 2016 and 
has since contributed to a significant rise in unintentional overdose mortalities in Montgomery 
County. The findings from our study will help inform public health interventions in combatting this 
new drug.  
 
This study was supported by the NIH/NIDA grant R21DA042757 (Daniulaityte, PI)  
 
82 The Effect of Emotional Health on Health Care Utilization and Missed Days of School amongst 
U.S. Children 
 Nora Vish, Adrienne Stolfi 
Community Medicine 
Background: Estimates of children suffering from emotional and behavioral difficulties vary between 
5% and 20%.  There is an increasing understanding on how emotional stressors affect lifelong 
health and physical wellbeing. Understanding the demographic factors that are associated with 
behavioral/emotional difficulties, and understanding how behavioral/emotional difficulties change 
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health care utilization and school attendance will inform how community health resources are 
allocated. 
Objective: To understand how mental and emotional health amongst children aged 4-17 years 
affects emergency room (ER) utilization, physician visits and days missed from school utilizing a 
secondary data analysis of the National Health Interview Survey.  
Methods:  Data were drawn from the 2016 National Health Interview Survey (NHIS). NHIS is the 
principal source of health information for the civilian non-institutionalized population in the U.S. Data 
are collected by personal household interviews by interviewers trained through the U.S. Census 
Bureau. The Sample Child Core and Family data were used to analyze information collected on 
demographics, food security, chronic health conditions, ER utilization, health care visits, and social 
and emotional health as measured by the brief version of the Strengths and Difficulties 
Questionnaire. The Strengths and Difficulty Questionnaire is widely accepted and shown to be both 
a reliable and valid screener of child and adolescent mental health problems in the United States. 
The Strengths and Difficulties Questionnaire (SDQ) screens for emotional symptoms, conduct 
problems, hyperactivity/inattention, in addition to strengths and prosocial behavior.  Multiple logistic 
regression was used to determine adjusted odds ratios (AOR) and 95% confidence intervals (CI) for 
the effects of social and emotional health on health care utilization and missed days of school, while 
controlling for demographics and chronic conditions in children aged 4-17 years. 
Results: 8,343 children, aged 4-17 years, represented a weighted sample of 55,779,763 children 
from the 2016 NHIS survey. Overall, 80.6% of respondents described their child as well behaved, 
and 63.2% described child as having good attention, completing chores and homework.  In attributes 
related to emotional and behavioral difficulties, 5.5% of children were described as often seems 
worried, 2.8% as unhappy, depressed, or tearful, 10.2% as gets along better with adults than peers, 
2.8% as having difficulties with emotions, concentration, behavior, and getting along with peers. 
Children who were reported as having difficulties with emotions, concentration and behavior were 
significantly more likely to visit the ER more than 3 times in a year (AOR 2.87, CI 2.83-2.91), have 4 
or more outpatient physician visits (AOR 2.11, CI 2.10-2.12) and miss more than 10 days of school 
(AOR 2.72, CI 2.70-2.74) than their peers without these difficulties. A child described as ‘has good 
attention, completes chores and homework’ was less likely to have >3 ER visits in a year (AOR 0.81, 
CI 0.81-0.82), >4 health care visits in a year (AOR 0.69, CI 0.66-0.69), or >10 missed days of school 
(AOR 0.74, CI 0.74-0.75). Interestingly, depressive symptoms correlated with increased missed 
school days (AOR 1.69, CI 1.68-1.70) but not with increased health care utilization, after adjusting 
for demographic factors and chronic illnesses.   
 
Discussion: There is an association between increased poor emotional health and health care 
utilization even after adjusting for demographic factors that represent poverty and chronic health 
conditions. Conversely, positive emotional health is protective against increased health care usage 
and missed days of school. Addressing emotional health needs in children may decrease ER visits, 
outpatient visits and missed days of school for U.S children. 
 
83 A Promising Non-addictive Drug Combination Treatment for Chronic Pain: with Gene 
Expression Differences in the Prefrontal Cortex at 45 days 
 Sarah  Williams, Tahir Sulehria, Michael Harris, Adrian Corbett 
Neuroscience Cell Biology & Physiology 
We used Spare Nerve Injury Surgery in 9 month old Male Rats as a model for Chronic Neuropathic 
Pain.  We then tried three daily drug treatments against a control group, beginning the drug 
treatments on post surgery day 6: 1) 25 mg/kg ibuprofen; 2)5 mg/kg Prozac (fluoxetine); 1 mg/kg 
simvastatin; 20 mg/kg ascorbic acid (FSA); 3) FSA + 25 mg/kg ibuprofen.  We tested sensitivity to 
mechanical pressure on the hindpaws on post-surgery days 5, 15, 30 and 45, comparing their 
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response to the response given before the spared nerve surgery (pre-surgery) using the Ugo Basile 
Dynamic Plantar Aesthesiometer.  We tested for significant differences in the response over time 
using Repeated Measures 2-way ANOVA.  Only the four drug combination (5 mg/kg Prozac, 1 mg/kg 
simvastatin, 20 mg/kg ascorbic acid, 25 mg/kg ibuprofen) showed a significant difference from 
control in both % time and % weight associated with the mechanical displacement in the Plantar 
Aesthesiometer, showing significant recovery.  Gene expression in the pre-frontal cortex of these 
rats show some interesting genes being upregulated in this drug group , including Mapk3, Mapk1, 
grip1, Plat, Il6, rac2 and gphn.  
   
84 Zinc Deficiency Induces Hypertension by Promoting Renal Sodium Reabsorption 
 Clintoria R. Williams 
Neuroscience Cell Biology & Physiology 
Zn2+ deficiency (ZnD) is a common comorbidity of chronic diseases including type II diabetes and 
chronic kidney disease. In these settings, ZnD exacerbates hypertension. Moreover, ZnD alone may 
be sufficient to alter blood pressure (BP); however, the mechanisms involved are unknown. The 
renal sodium chloride cotransporter (NCC) of the distal convoluted tubule (DCT) plays a critical role 
in BP regulation and hypertension. The objective of this study was to determine if NCC mediates 
ZnD-induced hypertension. To this end, adult mice were fed a Zn2+ adequate (ZnA; 50 ppm Zn2+) or 
Zn2+ deficient (ZnD; 1 ppm Zn2+) diet for 6 weeks. A subset of ZnD mice were returned to a ZnA diet 
or received hydrochlorothiazide (HCTZ, 50 mg/kg), an NCC inhibitor, at week 5. To reduce 
intracellular Zn2+ levels in vitro, mouse DCT (mDCT-15) cells were cultured in 1 nM N,N,N',N'-
tetrakis(2-pyridylmethyl)ethylenediamine (TPEN)- or vehicle (DMSO)-containing medium for 24 
hours. To replete intracellular Zn2+, TPEN-exposed cells were then cultured in 1 nM Zn2+-
supplemented medium for 24 hours. Results show that ZnD promoted a biphasic BP response, 
characterized by transient episodes of high and low BP, unlike ZnA mice. Furthermore, BP increases 
were accompanied by both reduced renal Na+ excretion and NCC upregulation. These effects were 
reversed in ZnD mice returned to a ZnA diet. Likewise, HCTZ administration stimulated natriuresis 
and reversed ZnD-induced BP increases. In vitro, Zn2+ chelation in mDCT-15 cells increased NCC 
protein expression compared to vehicle-treated cells. Furthermore, TPEN promoted NCC surface 
localization and Na+ uptake activity. Zn2+ repletion reversed TPEN effects on NCC. Together, these 
data indicate that 1) Zn2+ contributes to BP regulation via modulating renal Na+ handling, 2) renal 
NCC mediates ZnD-induced hypertension and 3) NCC is a Zn2+-regulated transporter that is 
upregulated with ZnD. This study links dysregulated renal Na+ handling to ZnD-induced 
hypertension. Furthermore, NCC is identified as a novel mechanism by which Zn2+ regulates BP and 
contributes to hypertension. Understanding of the specific mechanisms by which ZnD causes BP 
dysregulation may have important therapeutic impact on hypertension. 
 
85 Local and Systemic Effects of Vasopressors: A Case Series and Literature Review 
 Michael Wilson, Benita Wu, Richard Simman 
Pharmacology & Toxicology 
Vasoactive medications such as levophed ® (norepinephrine) and other alpha-adrenergic agents are 
often used in the acute care setting to establish and maintain the hemodynamic stability of patients 
who are in vascular compromise. While their use provides an undeniably positive effect on mortality, 
there remains a significant morbidity associated with the use of these drugs. Peripheral vascular 
compromise is a commonly observed adverse effect. The subsequent ischemia can be self-resolving 
or lead to some degree of sensorium deficit in the distal extremity. Patients that experience a more 
profound level of vascular insufficiency can experience necrosis necessitating an eventual 
disarticulation. Though the risk of suffering some degree of peripheral vascular compromise in the 
face of an episode of shock is not a contraindication for use, an understanding of the pathology 
behind the process can prove useful in attempting to create safeguards to mitigate the consequence 
of these adverse events. It is reasonable to assume that patients with a prior history of vascular 
pathology or of heart failure will have an increased likelihood of experiencing an interruption in 
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adequate peripheral perfusion. We present a series of cases and a discussion of the history and 
outcomes of the patients described after being treated with a vasopressor medication. We conclude 
with a brief discussion of the pharmacodynamics of alpha adrenergic agents and the steps in the 
process leading to vascular insufficiency and subsequent tissue damage. 
 
86 Surgical Complications Following Laparoscopic Gastric Sleeve and Laparoscopic Roux-En-Y 
Gastric Bypass in Patients Over Age Sixty-Five (*Digital Poster) 
 Rebekah Wood, Mukund Srinivas, Joon Shim 
Bariatric Surgery 
Objective/Research Question: With the obesity epidemic in America, this study aims to evaluate 
the outcomes of obese patients over the age of sixty-five after either laparoscopic Roux-En-Y or 
laparoscopic gastric sleeve. 
 
Background: There are an increased number of patients over the age of sixty-five with indications 
for bariatric surgery. Morbidly obese patients with at least one obese-related health condition, or 
patients with a BMI >40 are candidates for bariatric surgery. 
 
Methodology: We retrospectively reviewed bariatric surgeries performed on patients over the age of 
sixty-five at Miami Valley Hospital from January 2006 to December 2016. Revisional surgeries were 
excluded. A logistical regression was run with ‘yes/no’ to ‘patient experienced a complication’ as the 
dependent variable and type of procedure, gender, smoking status, and BMI as independent 
variables. SAS version 9.4 (SAS Institute, Inc., Cary, NC) was used for analysis.  
 
Results: Tukey’s multiple comparison procedure adjusts the P-values to control for the number of 
comparisons made so that the experiment-wise type I error rate is held constant at alpha = 0.05.  
Based on the adjusted P-value of 0.03, there is strong evidence to suggest there is a significant 
difference in the odds of having a complication for patients who underwent Gastric Bypass 
Laparoscopic/Robotic versus patients who underwent Laparoscopic/Robotic Gastric Sleeve.  The 
odds ratio estimate is 3.183, which means the odds of a patient experiencing a complication after 
Gastric Bypass Laparoscopic/Robotic are 3.183 times the odds of a patient experiencing a 
complication after Laparoscopic/Robotic Gastric Sleeve.  The adjusted 95% confidence interval for 
the true odds ratio is (1.082, 9.366).  
 
Conclusion: For obese patients over the age of sixty-five, the odds of experiencing a complication 
postoperatively for patients undergoing laparoscopic Roux-En-Y were 3.183 times the odds of 
experiencing a complication postoperatively for patients undergoing a laparoscopic gastric sleeve. 
However, The 95% confidence interval indicates that the true odds ratio could be as low as 1.082 
times more likely or as high as 9.366 times more likely in patients undergoing laparoscopic Roux-En-
Y gastric bypass. Malabsorption was seen in both laparoscopic gastric bypass and gastric sleeve. 
Marginal ulcer, perforation, infection and bleeding were observed more frequently in laparoscopic 
Roux-En-Y.  
 
87 DNA repair independent role of Crb2, a 53BP1 ortholog, in fission yeast proliferation 
 Michal Wozniak, Yong-jie Xu 
Pharmacology & Toxicology 
Crb2 (53BP1/Rad9) is a mediator protein in S. pombe that transmits checkpoint signals from the 
sensor kinase Rad3 (ATR/Mec1) to the effector kinase Chk1 in response to DNA damage that occurs 
outside S phase of the cell cycle. It can act either in a histone modification-dependent or -independent 
pathways. In the histone-modification dependent pathway, Crb2 binds to methylated histone 4 lysine 
20 (H4K20me2) and the phosphorylated γ-H2A histone via its highly conserved tandem Tudor and 
BRCT domains, respectively. Both interactions are important for irradiation-induced nuclear foci (IRIF) 
formation. The BRCT domain is also responsible for Crb2 homodimerization. In the absence of 
modified histones, the N-terminal region of Crb2 binds to scaffold protein Rad4 (TopBP1/Dpb11) and 
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this Rad4-Crb2 interaction is important for the recruitment  of 9-1-1 checkpoint complex to DNA double 
strand breaks. 
 
Although Crb2 is not an essential protein for cell growth, recent studies suggest that it may also 
function during normal cell cycle. To investigate this possibility, we overexpressed Crb2 in wild type 
and crb2-deficient S. pombe and found that Crb2 mediates a robust inhibition of cell growth. We also 
found that overexpression of Crb2 causes cytokinesis defects with a  multinuclear and multiseptated 
elongated cell phenotype, which likely explains the observed cell growth inhibition. This phenomenon 
was checkpoint- and histone modification-independent because the same phenotype was also 
observed in checkpoint and histone modification mutants. We then made a series of mutations in Crb2 
and overexpressed the mutant proteins in S. pombe. Our results showed that deletion of the Tudor 
domain drastically decreases the multiseptation phenotype. Interestingly, a F400A mutation in the 
conserved hydrophobic cage of Tudor domain completely abolished the multiseptation phenotype. 
F400 is a highly conserved residue in the Tudor domain of Crb2 orthologs in eukaryotes, including 
humans. In S. pombe, this residue is necessary for its interaction with methylated H4K20 and the IRIF 
formation. The same residue in 53BP1 is responsible for interaction with methylated H3K20 as well as 
the K382me2 in p53 and the K810me2 of pRb. In human cells, methylation of K810 in pRB maintains 
cells at the growth-suppressing state, and the level of methylated K382 in p53 increases after DNA 
damage. However, considering that S. pombe lacks p53 and pRb, it possible that the Crb2 Tudor 
domain-mediated cell growth inhibition is likely involved in a novel pathway. Further experiments are 
needed to characterize the physiological function of Crb2. 
 
88 A mutation in tel2 specifically eliminates Rad3ATR kinase signaling in the DNA replication 
checkpoint pathway of fission yeast 
 Yongjie Xu, Michal Wozniak, Saman Khan, Yufeng Liu, Amanpreet Singh, Adam Didier 
Pharmacology & Toxicology 
In response to perturbed DNA replication, ataxia telangiectasia and Rad3-related (ATR) kinase is 
activated to initiate checkpoint signaling necessary for cell survival and maintenance of genome 
integrity. To better understand the signaling mechanism, we carried out a large-scale genetic screen 
in fission yeast looking for mutants with enhanced sensitivity to hydroxyurea. From a collection of ~370 
primary mutants, we found a few new mutants in which Rad3 (ATR ortholog)-mediated phospho-
signaling was significantly compromised. One such mutant carried an uncharacterized mutation in 
tel2, a gene encoding an essential and highly conserved eukaryotic protein. Previous studies in various 
biological models have shown that Tel2 mainly functions as a co-chaperone in regulating the steady-
state levels of all phosphatidylinositol 3-kinase-like protein kinases (PIKKs), including ATR. We show 
here that although the levels of Rad3 and Rad3-mediated phospho-signaling in the DNA damage 
checkpoint pathway were only moderately reduced in this tel2 mutant, the phospho-signaling in the 
DNA replication checkpoint was almost completely eliminated. We propose that in addition to 
regulating the stability of Rad3 and potentially other PIKKs, Tel2 may play a role in DNA replication or 
the replication checkpoint in fission yeast.  
 
89 “It’s always been about pain when it came to opiates:” Experience of pain among opioid 
addicted individuals. 
 Angela Zaragoza, Raminta Daniulaityte, Robert Carlson  
Population & Public Health Sciences 
Aims: Over the past several years, rates of illicit opioid use disorder have increased substantially in 
the US, contributing to unprecedented surge in opioid-related overdose mortality. Previous studies 
have shown how abuse of pharmaceutical opioids contributed to heroin initiation. The purpose of this 
study is to describe experiences of pain among heroin and/or fentanyl dependent users.  
 
Methods: The study was approved by Wright State University Institutional Review Board and used 
qualitative data collected from 35 individuals who were recruited in the Dayton area and reported 
illicit opioid use in the past six months. After informed consent, the interviews were audio recorded 
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and transcribed verbatim. NVIVO software was used to assist in qualitative coding. Inductive coding 
approach was used to analyze the interviews. This approach focused on specific codes, which 
manifested themselves through the participants’ responses, in order to develop themes on the 
experiences of physical and emotional pain, prior knowledge about addictive potential of prescribed 
and/or diverted pharmaceutical opioids, and participant explanation of why and how they needed to 
turn to street opioids to self-medicate pain.  
 
Results: Out of 35 qualitative interview participants, 30 were white and their ages ranged from 21-35 
years. Nineteen of the 35 respondents were male. The majority of interview participants were 
primary users of heroin and/or street fentanyl. The participants discussed experiences of physical 
and emotional pain in relation to their drug use trajectories and current struggles of opioid addiction. 
Nineteen of the 35 respondents reported suffering from chronic physical pain, and emphasized it 
being an important factor in their initiation of heroin use and their continued use of illicit opioids.  
Several individuals reported receiving excessive supply of pharmaceutical opioids for a number of 
years, and then getting cut off abruptly from their medical supply of opioids. Many participants 
reported their doctor was “shut down” as a reason why they were cut off from their opioid medication. 
A couple of other participants reported that their prescriptions were discontinued because they 
tested positive for marijuana. Participants recounted they did not receive any education, resources, 
or referrals to help them manage their addiction and address ongoing pain issues. As a result, they 
turned to street opioids. Out of these 19 respondents, 17 of them reported buying opioid pain pills off 
the street before transitioning to heroin and/ or fentanyl. Fifteen of the 19 respondents, who were 
prescribed pharmaceutical opioids, believed they were addicted to pain pills before transitioning to 
heroin. Respondents also shared how they self-medicated for emotional pain as well. Through their 
addiction, they have lost so much that using heroin and/ or fentanyl was a way to cope. 
 
Conclusion: The study demonstrates the importance of physical and emotional pain in addiction 
histories of heroin users.  Many individuals recounted how the lack of knowledge on addiction to 
prescribed pharmaceutical opioids increased the chances of abuse and self-medication efforts. The 
study findings could inform development of appropriate interventions to help manage at risk pain 
patients. This knowledge could also help in further research on treatment regimens for pain 
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